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INTRODUCTION 

The Discrete Network Simulation (DNS) system is based on simulation and analysis 
techniques developed for  the Atlas Weapon System under government and corporate 
sponsorship. The total technique as applied to the Atlas Weapon System was called 
FASTI, Fast Access to System Technical Information. This study uses the Discrete 
Network Simulation portion with a modified version of the documentation and retr ieval  
process .  Digital computer programs are used to simulate discrete networks in l e s s  
than real time. These programs were developed by GD/A and then incorporated into 
the FASTI system. 

The prime purpose of Discrete Network Simulation methodology is to provide 
a set of analytical tools capable of conducting thorough, accurate and rapid analysis 
of complex systems. The methodology consists basically of: 

A system network 

A se t  of computer 

model. 

programs which will operate and activate the model. 

These programs provide a realistic analysis and prediction of system perfor- 
mance before or  after the hardware system is constructed. It is another form of 
testing; the resul ts  are as valid as those obtained by the more common hardware test 
procedures.  

The Discrete Network Simulator (DNS) chronologically simulates events occur- 
r ing due to the interactions among elements in a system network. Each yTevent, lT a 
Boolean change of s ta te ,  is the resul t  of a logical cause and effect relationship among 
elements in the system. The system modeled for the simulation may be a switching 
circui t ,  man/machine interaction, o r  any network where the component o r  subcom- 
ponent interrelations may be defined logically. 

Convair is conducting a study under NASA Contract NAS8-20016, which applies 
the Discrete Network Simulation techniques to the Saturn S1C Engine Cutoff System 
networks. This repor t  summarizes the resul ts  of Phase I and consists of three (3) 
volumes. 
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Volume One describes the methodology for constructing a DNS model. 

Volume Two describes the DNS computer programs to the "Programmer .T '  It 
is the "Users  Reference Manual" for DNS. 

Volume Three summarizes the study of the S1C Engine Cutoff System. The 
DNS Model and examples of the system simulation a r e  described. 
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THL PRObLEM 

0 0 2  

PHCIvIDE 1' MEANS OF SIMULATING THE BtHAVIOH O F  ELECTRICAL SWITCHING 
CIHCULT5 IN T I V E  A 5  A FUNCTIOh OF COMPONENT CHANGE OF STATE ON A GO-NO60 

INSEHiION OF MALFuIuCTIOI\~S I N  OHDLK TO DETERMINE ThE EFFECT OF THE MALFUNCTION 
Ol\r T H ~  SYSTEM GR NETWOHK UEING SIMULATED. TIMING IS TO BE ASYNCHRONOUS. 

BASIS* NITHI I *  THE SIMULATION PROCEDURE PHOVISION IS TO BE MADE FOR THL 

EXPAIUSIOLJ OF THE PHOHLEM STATEMENT ADDS THE REQUIREMENT THAT THE 
COMPUlEH PHOCLLUHES Bk ABLE TO HAfJDLE POHE GENEHALIZED SITUATIONS, 
SPECIFICALLY T G  dE ARLL T O  SIb1ULATii ANY SYSTEM SUSCEPTIBLE TO CAUSE-LFFECT 
SYSTEPiS ANALYSIS ANU DkSCHIdA6LE AS A DEPtNDENCY NETWORK OR GRAPH. 
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THE SOLUTION 

D I S C h t T E  14 E T W 0 R K S Y S T E M  S I M U L A T I O N  

DISCHETE NETkrORK SYLTEM SIMULATION ( O H  DNS) I S  A METHOD OF SIMULATIlvG 
THE FUNCTIONAL t3tHAVIOR ( I N  GO-hOG0 TEHMS) OF 
k SET O F  XNTEkCONNECTED ELEMENTS O H  COMPONENTS I N  A 
IdETkrORKt lrvHICH 1s DESCRItED BY 
L O G I C  EdUATIONS AND 
TIME PAHAMETERS ASSOCIATED WITH LACH ELEMENT. 

THL NETWOt3h OH 5YSTtM I S  DtSCKIBEO BY L O G I C  EQUATIONS WHOSE PHINCIPAL 
OPEHATONS ARE THE bOOLEAl\l OPERATIONS OF AND REPRESENTED BY *, 

OR HEPHESENTED BY + P  
NOT HEPHESENTED BY / t  

THE ELEMtlvTS OF WHICH ARk VARIAeLCLS WHOSE VALUE REPRESENTS I T S  CURRLNT 

C H A I J G ~ S  AHt  EFFECTS R t S U L l I N G  FRUM A PREVIOUS Ct-lAIUGE OF STATE. 
STATE:. MUUtL UkHAV1OR I S  [HEN DEFINED AS A SERIES OF STATE CHANGES. THESL 

IN AIJDITIOrJ TO THE L O G I C  EWUATIONSr DEFINING THE CAUSE-EFFECT 
0 

KELATIOIUS O F  THE. SYSTEIVI, A SET OF KEACTION TIMES FOR tACH VARIABLE AkE 
HLQUIKLU. THE KESPONSt TIidiLS ARE t5SENTIALLY THE TIME REQUIRED FOK A 
VAHIAbLk T O  GO FKOM A W I L T  STATE T O  AN ACTIVE STATE-CALLED PICK UP TIME, 

UR TO GO FHOM AN ACr IVE STATE TO A QUIET STATE-CALLED DHOP OUT TIME. 

T W t  L O G I C  tWUATIONS AND THt  RESPONSt TIMES CONSTITUTE THE M O O t L  
krH1Ct-i I S  L O A C L C  l N T O  A D I b I T A L  COMPUTER ALONG WITH THE SIMULATION PHOGhAM. 
II\IPUTS TO THE CNS SIMULATION PHObHAM SIMULATE STAHTING ACTIONS, SUCH AS 
THE FL IPPING OF A LIGHT SNITCH TO TURN ON THE LIGHTS. THESE INPUTS, OFTEN 
CALLEL) A C T l V I T Y  IIVPUTS, ARE THE FORCING FUNCTIONS CAUSING MODEL CAU5L-€FfECT 
EvALuAT~OIU TO TAKt  PLACE. EACH ACTION AND REACTION I S  PRINTED OUT A b  IT 

HISTOHY. SINCL EACH ELEMttJT HAS A STATE, I T  I S  USLFUL T O  S E t  THE STATES OF 
ALL TtiE VARIAtLES t I T t 1 W  AT SPECIFIED T I M t S  I N  THli HI3TORY OR AT THAT POIhT 
WHEN THERE IS PI0 FURTHER ACTION. WHEN EITt iEH OF THESE OPTIONS ARE RLQUESTED 
THE PhOGHAFi PKINlS OUT A L IST  OF ALL VAKIABLE NAMES AND THEIR CORRESPONDING 
STATEb. 

OCCUR3 IIL ITS Ft3OPtH PLACt  IN TIME. THIS PRINr  OUT I S  CALLEO THE SIMULATION 

I 
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SOLUTION IMPLEMENTATION 

T H i  CASIC VLt i ICLES lMPLEldENTING ENS SIMULATION ARE TWO D I G I T A L  
LOVPUICH P K O G ~ F M S  hi3ITTtllu FUR AN 1BM 7090  D I G I T A L  COMPUTER. (THESE PKObRAMS 
W I L L  hLSC, HUb GN A h  I t j M  7U94 AND THE I R M  DCS ( 7 0 4 4 - 7 0 9 4 ) ) .  THE F I R S T  P k O G k A M  
PHOCELStS  ArJD CONVLKTS A UESCKIPTION OF THE SYSTEM MODEL I b J T O  A COKPUTtR 
A b S I k l L A B L L  FGt‘M, T t i I S  I S  PKIMARILY A PATTER O F  PKACTICALITY WHICH ALLONS 
THE B ~ H A v I G R  OF THL MOEEL TO bE 5IMclLATED MANY TfiviES v:HILE GOING THKOUGH THE 
MODLL COivVERSICN f‘HOCkS5 ONLY ONCt. THE SLCONC) PROGRAM IS  THE SIMULATION 
PriOGkAivl hHfCH LOADS T H t  CONVERTEL, MODEL INTO MEMOHY, HEADS THE ACTIV ITY 
INPUTS, KESPOrqLS TO THE. I I ~ P U T S  BY EVALUATIhG THE PROPER EQUATIONS, AND 
P H I h T 5  OUT A HIS701IY O F  THE CAUSE-EFFECT KESPONSES, 

T H t  F IRST P t t U G R A P  I 5  CALLEU T n E  CNS P~~Z~’XGCESSOSP AND THE SECOhD IS  
CALLEL,  T h t  D h S  5IMULATIOh PHOGHAN, 6 A S I C  L N ~ L J T S  T O  -:HE DNS PREPROCESSOR 
AHE TvdO SLTS OF PuI\ICHtD C A R D S .  EACH C A ? i ,  CF SET 1 CONTAINS TWE v A H 1 ~ d L t  
N A M  AhU S I X  K t S P O N S E  T l b i t S  HEPRtSEiqTIb!b TME r ~ l : I u L : r , U J y ~  AVERAGE, AND PiAXlMUM 
P l C h  UP AIJD GdCP OUT T I M t b  OF E A C e  VARIA:HLE, :SN CALL 7)TE SIfJULATIOIL PROGHAM 
WILL S t L t C T  OIJk OF THtSE TIMES Fufi P ICK UP AN3 ONE FGd DROP OUT REWUNbE 
T lY~ES. )  I h E  C W U S  OF LET L WILL CCNTAIN ThE LOGIC EQUr , r13 ; JS  D E S C R I E I W  
THE PnYSXCAL Ih~tKbEPENiJE! ’JCIESe LXFCUTION OF THE PREPh4C,:3SO2 WILL CAUSE, 

3 .  
10. 

11 
*1Z. 

*13. 
14 . 

 ti 1 (C,*LLEG NAKE A m  TIrl;t C A R D S )  yo BE READ IF\, -*\,?UT 
Thc  I J A F t 5  PUT I~u A 1LAi”IE TkdLE,  5AECUTIOIL 
tHCH T I i q k  COruVEr tTEL ,  T O  GINHHY A N C  E::ECUT I O h  
PUT INTIS I T 5  APPkOPtiIATE TINE TAPLEI ELLCUTION 
THL hAVE T A d L t  L T O K t D  ON MAbNETIC TAPE, OU-f?UT 
T H t  SIX TIME TAHLtS STOKED ON MAGNETIC TAPE, OL’TPUT 
5 t T  2 (Ci*LLED Eb!UATIGtd CARDS) ARE H t A D  I N ,  INPUT 
THt LQUATlU luS  AHE C O D E D  ANC, STORED IN THE EQUATION 
THbLtr t EXECUTIOR 
T H t  LQCIATIblL TABLE 15 STORtD ON T A P t r  OUTPUT 
~ t F t ~ E b i C t  I A b L E b  AKL CREATED FOR V A & I A E L E  L o O K  UP EXECUT I O I L  
I N  SlMULATlutd (1I\ OKDER T H A T  O N L Y  Tk iOSE EQUATIONS 
A K t  HEFEFti\CtL) wHICti ARE THL EFFECT5 O F  A PARTICULAR 
UHKiABLt), 
T H t  REFEpEiYCt T A b L t b  ARE STORED O N  TAPE? OUTPUT 
i \ imll;L s y o w l  OK dICTIONAHY CARDS ‘( I F  PRESENT) INPUT 

0 1 C’T IOh At< Y CARDS A k t  STOKED ON TAPE P OUTPUT 
PKObkAP L X I T S  Ft3OM THE COMPUTEil. 

AKt REAU I l \ i p  

L T W S  1 2  A I ~ D  13 ARE ~UOT R E W I ~ ~ E D  AND ARE U S ~ D  orJLY I F  A SPECIAL 
MtTHOu OF OUTPUT CALLED 7kANSLATIOrv I S  TO BE USED DURING SIMULATION, 
T H I S  r i ILL UE LIISCUSSED LATE&. 

T F I ~  TABLES AKE S T O H ~ D  or4 A MAGNETIC TAPE CALLED THE ‘~INARY MODEL TAPE’.  
I 1 J  A D u I T I O i J  To THE UIIVAHY kODEL TAPE, EACH DATA CARD IS PRINTED AND FOk ANY 
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EHROBS ENCOUNTERLO WHILE PROCESSING THAT CAHD AN ERROR MESSAGE WILL BE 
P H I N T ~ D  . 

H i S I C  Ilqf'UTS TO THE SIMULATION PROGKAM ARE SIMULATION CONTROL CAHDS 
AND A C T I V I T Y  IPVPUTS. ThE CONTROL CARDS ARE USED TO SPECIFY OUTPUT FORMATS, 
CASE LONlHOLi ANU SIMULATlON OPTIONS. THE ACTIVITY INPUTS SPECIFY THE 
INITIAL CAUSING tV tNTS,  FORCING FUNCTIONS, AND/OR MALFUNCTIONS OH 
DEVIAI ION5 F R O M  l vOKMAL PROCESSING. THE BASIC OUTPUTS ARE THE SIMULATIOh 
HISTOhY AND HtQUtS7ED STAFE LISTS.  

111 tiENEHAL EKECUTSON OF THE DNS SIMULATOR PROGRAM WILL CAUSE... 

1. THL INPUTS AkE HEAD AND CONVERTED T O  MACHINE ASSIMILABLE FORM 
WHILE BEING CHECKED FOR ERHORS. (EXECUTION I S  HALTED I F  ERRORS AH€ 

2 .  Tt -k  CONVLHTtiD IlvPUTb ARE HtAD I N  AND PROCESSED ONE AT A TIME IN THRLE 
FOUND. 1 

STfiPS. 
STEP A. 

STEP L:. 

STEP C .  

THt  PKOLOGUE CARDS ARE HEAD. 
1HESE CAHDb GIVE THE PROGRAM INFORMATION TO ENABLE I T  TO 

FOR AND 5TOHED I N  COMPUTER MEMORY, FORMATS FOR OUTPUT 
H H ~  ESTAnLISHED, ETC . 
D A T A  CAKdS A R k  HEAD I N  U k T I L  A CASE END I S  DETECTED 

A TEKMINATIO!V CAKD (SIMULATION ElLD O F  DATA CARD) I S  
tNCOUNTE&EU, I N  WHICH CAbE THE SIMULATION IS ENDED. 

PHtPAHt FOH SIMULATION. F O R  EXAMPLE, THE MODEL I S  CALLED 

( L N  WH1Cti CASE GO TO 3.1 OH UNTIL  

3, A CASE I S  PtlOCESSED AS FOLLOWS... 
STEP ALL DATA INPUTS FOR T h t  CASE ARE PUT I N  AN ACTION TABLE. 
STEP THt ACTION TABLt  IS SEARCHED FOR THE EARLIEST OCCUHRING 

t \ / t ;NT I I J  TIME ( I F  SEVEKAL EVENTS ARE ENCOUNTERED WHICH 
A C T  A T  T H E  SAME r IME THE FIRST ENCOUNTERED I S  SELECTED). 

STEP C ,  THE. EVtNT COMPObEU O F  VARIABLE NAME* STATE, AND T 1 ~ t  
15 CHtCKtD T O  S t E  I F  I T  IS LEGAL (THIS  STEP I S  8YPASSED 
1k THE tVEhT IS AN INPUT),  I F  NOT RETURN TO 5TEP B. 

STEP r e  T H t  STATt  OF T H t  VAHIAHLE IS SET I N  THE VALUE TABLt  
AlJD T H t  tVEtuT (NAME, STATE, AND TIME) I S  PRINTED OUT. 

STEP THt  KEFEKENCE TAdLES ARE USED TO LOCATE ALL EQUATIONS 
I N  WHICH THIS EVEluT C A h  CAUSE A HEACTION ( I . € . ,  T h l S  
VAt31ABLL NAME OCCUHS ON THE HIGHT HAND SIDE OF THE 
EQUAL S I b N  I N  A h  EQUATIOh) I F  NONE GO TO STEP 1. 

STEP F, LACH HtiFtHENCED LQUATION I S  EVALUATED AND I F  A CHAfvGE 
O F  STATE RESULTS AN EVENT I S  CHEATED, CONSISTING OF 
LAHIABLE NAME, HtACTION TYPE (PICK UP OR DROP OUT), 
i ' J t W  5TATtv  AND PREDICTED RESPONSt TIME(CURRENT T I M t  
PLUS PICK UP OH OHOP OUT TIME) ,  THIS EVENT I S  PUT IN 
A KEACTIOIv TABLt. 

THE HEACl IOh TABLt, I F  DESIRED I S  PRINTED OUT. I F  1HEHE 
STEP 6 0  WHEN ALL HLFEHENCED EQUATIONS HAVE BEEN EVALUATED, 
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A K t  140 htACTIONS GO TO STEP 1. 
STEP h e  T H t  ACTIUN Ah0 KEACTION TABLES ARE MERGED. 
STEP I .  I F  ACTIONS REMAIN I N  THE ACTIOiJ TARLE THE PROGRAM KtTUHi'JS 

T O  STEP tj OF 3 FOti FUHTHtR A C T I O N  AND BEHAVIORAL H I S T O H I .  
1F I'W ACTIONS K t M A I h  THE PROGRAM KNOriS THE CASE 15 OVLH 
AiJU KETUttNS TO STEP €3 O F  2 T O  GET THE NEXT CASE. 

THt USE /{NU IrATUKE O F  THESE PROGRAMS IS BEST SEEN BY FOLLOWING 
T t l h O U b ~  THC EXkMPLt GIVEN I N  TVE lvEXT SECTION. 
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EXAMPLt OF DNS SIMULATION 

C 6 N S I D E H  THE FOLLOWlNG SIMPLE EXAMPLE BRINGING ELECTRIC POWER FRCIM 
A POhtH STATIOrd TO A HOUSE I N  ORUEH THAT A LAMP AND A RADIO CAN BE TURlvED 
ON. I i q  OHUtrR T C  A T T A C K  T h l S  PHOBLEM THEHE ARE THREE BASIC STEPS,, 

I ,  ANALYSIS 
11. MOCEL CON5THUCTION 

111. SIFULATION 

I, ANALYSIS PHOCEEDS I N  FOUR STAGES.. 
Ai DETEHMINE THE BASIC LLEMENTS T O  BE CONSIDERED, 

C o  DEFIFJE THL TIlvlING HEWUIHEMENTS. 
i5, ESTAlJLlSH THE ELEMENT RELATIONSHIPS, 

0 .  DLUELOP THE FORCING FUNCTION T O  DRIVE THE MODEL (1MPLIF;S 
DEFI l \ IT ION OF SIMULATOR INPUTS9 AND POSSIBLY BUILDING PART 
OF THE FOHCINu(j FUNCTION INTO THE MOOEL, L l K E  A CLOCK PULSE), 

BASIC ELtMENTS AND T H t I R  HELATIONSHIPS I N  TERMS OF ACTIONS PEHFORMEU AND e CUHREIJT E L O W  \ N E H ~  C H O S ~ N  FOLLOWS,, 

*EN6IF\rtEH* FT T H t  POdJEtt HOUSE THROWS THE *MAIN SNITCH* TO THE 

*GEtbE&ATOH* W H I C H  W H E N  I T  COMtS UP T O  bPEED SUPPLYING POwEH TO ThE 

*POWEH LINE*  WHICH SUPPLIES POwutH TO THt  *HOUSE L I N E *  I F  THE 

( EhG 1 (MSWTI 

(b€k 1 

( P L I N L )  ( HLINE 1 
HOUSE (rorlJER 1UKI'dS O h  THt  *CIhCUIT S'urITc;H* ON THE WALL THEN *PLUG 1* 

T O  W H I C H  T H t  HA210 15 CUfilJE-CTEU WILL BE HOT, AND L I K E  k I S E  *PLUG 2* 
( PLUbi! 1 

T O  hHICW T H t  LAMP I S  COIJNECTED. I F  THE OWNEH TURNS ON THE *SWITCH* 
(USIT) 

(CSWT 1 (PLUG1 

T O  IHE +RADIO* THE ~ I A ~ I O   ILL PRODUCE *sourm* AFTER A WARMUP P L H ~ O D .  
(HAD101 (SOUND 1 

IF 1hE OaNEH TURNS ON T i i k  *SWITCH* TO THE *LAMP* THE *BULB* k ILL  

PKOIJUCt * L I G H T *  , 
(LSdT) (LAMP 1 (BULB 1 

(L IGHT)  

ELtMtNTS SYiJlbOL TYPE PICK UP TIME DkOP OUT 

ENGINtEh tNG I NPU T 0 0 
M A l N  SWITCH MSNT EL EMElJT 3 bECo ( b I G  SWITCH) 0 
6EirEHATOH GEN €LEMEhT 2 MIN. (GET I T  GOING) 1 MIN. 0 
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POhEH L I N E  
HOUSE L I N E  
CIKCUIT SWITCH 
PLbG 1 
RAUIO 
HAUIO Su ITCh  
SOUl\CD 
PLUG 2 
LAlJiP 
LAMP SWITCH 
UULB 
LIGHT 

PL I N t  
HL I NE 
CSwT 
PLUG1 
HAUIO 
KSWT 
SOUNU 
PLUG2 
LAMP 
LSwT 
6ULB 
LIGHT 

OUTPUT v MED 
ELEMtNT 
INPUT 
OUTPUTiMED 
ELEMENT 
INPUT 
OUTPUT 
OUTPUT i MED 
ELEMLNT 
INPUT 
CONTHOL 
OUTPUT 

20 MSECm 
0 
0 
2 SECm 
0 
0 
1 0  SEC. 
2 SEC. 
0 
0 
0 
1 O U  MSEC 

(TRANSFORMEH TIME) 0 
0 
0 

( T I M E  TO THROW SWITCh) 0 
0 
0 

0 
0 
0 
0 
1 MSECm 

( ~ J A R M  UP TIME) 1 SEC. 

(kARM UP TIME) 

NOTE, NO EFFORT WILL t)E MADE TO DISPLAY EXACT FORMATS AS THIS I S  JUST AN 
EXAMPLE. FULL DETAILS WILL UE: GIVEN I N  LATER SECTIONS. THUS THE TIMES 
GILEN ARE AHtlITRAHY AND AS5UMED NORMAL. NO LFFOHT I S  MAOE TO OErPlCT 
MIhIMUM OH MAXIMUM PICK UP OR DROP OUT TIMES. 

ThE THKLL DROP OUT TIMES, AS IS 0 t iV10US~ ARE SIMPLY DECAY TIMES FOR T H t  
ELEMENT5 INVOLLEU. I T  IS APPARENT FROM A QUICK L O O K  AT THE TABLE A t 3 0 V L  
THAT 1N THIS CASt THE WORK OF DEFINING THF; FOHCING FUNCTION HAS LAHbELY 
BtEN UONE. THL COLUMN FOR VARIABLE TYPE TELLS Uh %E AHE GOING TO DRIVE 
THE M O D t L  WITH THE FOUH I I ~ P U T S  OF ENGINtEH (ENG), CIRCUIT SWITCH ( C S W T ) ~  
RADIO SWITCH ( ~ S W T ) ,  AND LAMP SWITCH (LSWT). THE F INAL  RESULTS OR EFFECTS 
WILL tlE w H E ~  SbUirD OH LIGHT APPEARS. THEHE ARE THkEE MEDIARY ENDPOINTS, 
BkYObJu WHICH FCJRThkK ACTIOk I S  RkOUIHEDm THESE ARE HOUSE L I N E  ( H L I N t )  
TO WH1Ct.l CURRElaT tIAS L3FEfJ SUPPLIED, AND THE TNO PLUGS. ALL THREE REQUIHE 
MANkjAL ACTIONur 

11. FOLLOWIrJc7 AIqALYSIL THE N t X T  STEP IS T O  CONSTRUCT THE MOOEL I N  
A FOR(\\ SUITABLE. FOk INPUT TO TtiE SIMULATION PROGRAM. THE SYMBOL IJAMLS 
AND TLkE VALUES HHL PUT O i l  PUNCtitD CARDS I N  THt  FORMAT DESCRIBED I N  TH€ 
SECTIuN O N  PHEFHOCthSOH DATA FORMATS, I h  THIS STEP THE CRITICAL TASK IS TO 
W H I T E  T H t  L O G I C  tOUATIONS AND DECIDE O h  THE INTERPRETATION OF THE VARIABLE 
VALUES Uk STATES, l i d  THE iAi4PLE PROBLEM ONLY A TWO STATE L O G I C  I S  HtOUIREU 
AhD THE SIMULATIOIL PROGHAIUI WILL  PhINT OUT EITHER ONE (1) OR ZERO ( 0 ) .  
ONE IiJ T H t  SAMPLE WILL MLAN ACTION PERFORMED OK CURRENT AVAILARLE, 
Z t R O  WILL  MEAN NO ACTION bR tu0 CUNRENT. I N  THIS MODEL ONLY TWO OPERATORS 
AHE HtWUIRtDm THti AtdO (wt<ITTEN * 1 OPEHATOR WILL MEAN THAT ELEMENTS 
SO COlkI\rECTtD MOST bOTH Bk ONE (1) BEFORt THE CONDITIOIl WILL BE SATLbFIEDm 

SU COlINtCTED CIlJST bk ONE (1) FOR A HESULT TO BE OhE (1) THE PUNCTUATION 
THE ON ( h A I T F f 4  + OPtHATOfi WILL MEAN THAT A T  LEAST ONE OF THE ELEMENTS 

UbED is AS FOLLOWS,,. 
A N  EQUAL SIGN = MEANS EVALUATE THE EXPRESSION TO THE R I G H T  

AhD bENERATE AN EVENT BEARING THE VARIABLt  
NAME TO THE LEFT AT CURRENT TIME PLUS THE 
PICK UP TIME ( I F  GOING FROM 0 TO 1) OH PLUS 
THE OHOP OUT TIME ( I F  GOLNG FROM 1 T O  O ) r  
I F  AND ONLY 1F THE STATE O F  THAT VARIABLE 
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IS CHANGING. THE VARIABLE NAME TO THE LEFT 

PAREIJTHtSkS ( 1 AHE USED TO DESIGNATE SPECIAL COMBINATIONS 
O F  AN EQUAL SIGN I S  CALLED A FUNCTION NAMt. 

OF VARIABLES AND OPERATORS. 
A PERSOU . TERMINATES AN EQUATION. 

W I T H  THIS INFORMATION WE CAN WRITE THE MODEL EQUATIONS AS FOLLOWS,.. 

MSWT = ENGI 
GEN = kSWT. 

HLINE = PLINE. 

KADIO = PLUG1. 

PLINE = btN. 

PLUG1 = HLINE * CSdTo 

SOUND = HAD10 * dSWTo 
PLUG2 = HLINE * CSWT. 
LAMP = PLUG10 
BULB = LAMP * LsWT. 
LIGHT = BULB. 

EXhCUTlONo.DN> PKEPROCESSOR O N  I R M  70Y4 COMPUTER 

OUrPUTooPkINTED L I S T  OF INPUTS WITH ERRORS FLAGGED 
I F  AlJY 

IivF OHMAT ION AND HEFERElvCE TABLES 
o e f j I r 4 A H Y  PODEL TAPE CONTAINING ALL CONVERTED 

III. IF THERE AHE NO ENHOHSI THE FINAL STEP I S  SIMULATION. TYPICAL INPUT 
MIbHT APPEAK AS FOLLOWS.. 

COLS. 
ouoou~ouo1111111111222222222223e.*.... 
1 2 3 4 5 b 7 ~ 9 U 1 2 3 4 5 6 7 8 9 0 1 2 3 4 ~ b 7 ~ 9 0 ~ ~ ~ ~ ~ ~ ~  
* T I T L k  THIS 1s A SAMPLE PROBLEMe 
* L O G I C A L  C*OOE I UiL e 05. (02 = AVtRAGt PICK UP, 05 = AVErHAGt DHOPOUT 
* TIME TAULES) (COMMENT CARD) 
*BEG I I?r . CASE 1 BRING UP POWER 

*bEG I Pd . C A S E  2 SET HOUSE. CURRENT PLUGS HOT 

*BEGlNur CASE 3 TUHN ON LAMP 

EN6 I 1 A T  c). 

CSWT = 1 A T  5 0 M o  
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LSWT = 1 A T  5 1  Me 
* bEG I h . CASE 4 TURN ON HAD10 

RSWT = 1 AT 53 M. 
*bEGIhm CASE 5 LAMP BURNS OUTmmFAILURE. 

LAMP = 0 A T  55 M. 
+wissn JOB tND CARD. 

F O R  PURPOSLS OF ILLUSTRATION THIS SAMPLE I S  BROKEN INTO F I V E  CASESI 
BUT CoULb AS EbSILY BEEN ONE CASE WITH THE VARIOUS ACTION CARDS 
GATHEkcED TO COFPHISE ONE CASE. THE CARDS NITH AN ASTERISK I N  COLUMN 1 ARE 
CALLEU CONTROL CANDS-THE HEST ARE DATA. 

TYPICAL P H I k T E D  OUTPUT FROM THE COMPUTEH VJOULD FIRST PRINT T H t  INPUTS 
WITH A N Y  LHROH MLSSAGES, I F  NO ERHOHS THE COMPUTER PROGRAM HISTORY PRIhT 
WOULD FOLLOW APPEAR V L R Y  MUCH AS FOLLOWS 

* * * * * * * *+* * * * * *c * * * * * * * * *+* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

THIS IS A SAKPLE PHOBLEM PAbE 1 

* L O b I C A L  MODE (12 us . * 
TYPE OtSCt t IP l  IO14 VALUE rJo, OF DAYS HOURS MINUTES SECONDS 

*UEG I Ig . CASE 1 OHING UP POkEH 
LVENTS 

INPUT t h G  
hSNT 

ENTEH MSWT 
GE.NT 

ENTkH GENT 
PL  I Nt; 

ENTER P L I N t  
HL I NE 

ENTEH H L I N t  

1 1 
1 
1 1 
1 
1 1 
1 
1 1 
1 
1 1 

. 000 
3.0UO 
3.000 

2 3.000 
2 5 .  OUO 
2 3.020 
2 3,020 
2 5 . 0 2 0  
2 3.020 

******+*******+*************************************************************** 
TH lS  IS A S M P L E  PROBLEM PAGt 2 

DAYS HOURS MINUTES SECONDS TYPE DtiSCHIIJTlON VALUE NO. OF 
LVENTS 

*tlE6119 . CASE 2 SET tiOUSE PLUGS HOT 

PLUG2 
@ ENTER PLUG1 

1 1 
1 
1 
1 2 

50 . 000 
50 2.000 
50 2 . O U O  
50 2.000 
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KAOIO 
ENTEH PLUG2 

LAMP 
ENTEH HADIO 
ENTEH LAMP 

1 
1 2 
1 
1 2 
1 1 

50 2,000 
50 2,000 

2,000 
50 
50 2.0u0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
TH1S IS A bAMPLE PROBLEM PAGL 3 

TYPE DLSCHIPT I w  VHLUE NO, OF DAYS HOUHS MINUTES SECOIWS 
EVENTS 

* t iEG~h ,  CASE 3 TURN ON LAMP 

INPUT LSVJT 1 1 
W L B  1 

ENTER UULR 1 1 
LIGHT 1 

EILTER LIGHT 1 1 

51 
51 
51 
51 
51 

, 000 
, 000 
w 000 

i , 1 0 0  
, 1 0 0  

*****,************************************************************************ 
T H I S  IS A SAMPLE PROBLEM PAGE 4 

TYPE OtSCHIPTION VALUL NO. OF DAYS HOUHS MINUTLS SECOWS 

*UE6 Ilu , CASE 4 TURN UN HADIO 
EVENTS 

IILPU’I KSWT 
5OUhO 

ElvTEH SOUNLJ 

1 1 
1 
1 1 

53 , 000 
53 1 0  , 000  
53 10 , 000 

*****+************************************************************************ 
T H I S  1s A SAMPLE PROBLEM PAbE 5 

NO, OF DAYS HOUKS MINUTES SECONDS 
tVENTS 

TYPE UESCKIPTIuh VALUL 

*&E6 1 1 4 .  CASE 5 LAMP BURNS OUT, FAILURE, 

INPUT LAMP 
dULb 

EIYTliR t3ULC 
LIGHT 

ENTEk LIGHT 

0 1 
0 
0 1 
0 
0 1 

*%833.b Job Eivu CARD. 

55 000 
55 , 000 
55 000 
55 001 
55 0 0 1  

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *4 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  a 
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IF A T  THk LlVD OF CAbE 5 A ' L I S T '  HA0 HEEN CALLEU, THE F O L L O ~ I I J G  OUTPUT 
WOULD A P P ~ A H . . .  

@ *ACTlc/biS 

3 ~ l U O 1  1\10 . 1 
= 1. 
= 1. 
= 1. 
= 1. 
= 1. 
= 1, 
= 1. 
= 1. 
= 1, 
= 1. 
= 1. 
= 0. 
= 1. 
= 0 .  
= 0 .  

I'J i) U 

T k i t .  FOLLbfliIdb EXPLUl\rATOhY COMMLNTS ARE I N  OhDEHo 
.PHIIdT L1lut-S I I J  IktE H I S r O K Y  C O r J T A I N I I J G  A VARIABLE NAME ARE CALLEU 

A C T I L I i I t S e  Th3SE A C T I V I T I E S  WITH TEXT (SUCH AS THE WORD 'Ii'vPUT' OH 

1HE t E H A V I O K  OF THE MOUEL. A C T I V I T I E S  WITH N O  TEXT UNOER rHE 'TYPE'  
C0LUI"Iu AKE C A L L t O  kkACTIONSt OH PHEOICTtD EVENTS. THESE  AH^ 
Pt3ELJXCllul\rS OF t l f 3 A V I O H  T O  O C C U H  AT A LATER POINT IN T l k t ,  THEY 

'EfJTtd' 1 AKE LALLED tVE1JTSe OK ACTIONS. SUCH EVENTS REPHESENT 

biAY OH M A Y  r d O r  'COKE TkUE' DEP€I\IDINC; ON TtlE STATE OF THE VAklABLES 
114 T b t  MUUEL A T  T H t  PHLUICTEC TIME.  

*THE 1 ~ U F i d t H  OF EJENTS CULUMN HEC(IkDS THE NUMbER OF ACTIONS h A l T I I U G  
TO dL PKUCELSEU I r d  THE A C T I O N  TABLE, INCLUDING THE LVENT rkIEUTEb 
OUT 

. A  L I S T  C A N  ut CALLEU FOR A T  AlvY TIME, NOT JUST AT THE END OF A 
CASt.  i F  L I S T  15 CALLtD FOH'AT A TIME WHEN THERE ARE S T I L L  
ACTICINS It\ THE kCT1OP.I TABLE, THtld THE CURRENT CONTENTS OF THL 
ACTILN TAULE IS PHLhTEU OUT. 

UY I\rOrJ A b t h t H A ~  F t t L I N G  FOK THE PROGKAMS AND THE SIMULATION CAPABILITY 
SHOULiJ b t  I N  rhE H ~ I \ D E K S  bHASP. THE PROGRAMS POSStSS MANY MORE OPTIONS 
THE U ~ T A I L S  OF Wt-iLcti NILL hE FOUlvu I N  THE REST OF THE MANUAL. 
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bUMlvlc\kY OF DNS SIMULATION 

HAVllqG 5EEi\c THE PKUtlLEM STATEMENT, THE SOLUATION DEFINIT IONv SOLUTION 
I M P L ~ I W ~ N T A T I O I \ I ~  AND A SIMULATION tXAMPLLt I T  WILL BE USEFUL TO R E V I L N  THE 
SlMULATION PROCEOUHt I N  SUMMARY, THE FOLLOWING CHART DISPLAYS THE O A T A  
AND PKOCtUURE FLOW.  

ANALY 5 15 EXECUTION OUTPUT 

............................. ................ 
a .............................. ................ ................... 

DEFI Iv t  FOHCLf !G FUIJCTlOtJ .SIMULATION 
P I X E S ~ T  COIJL' I TIONS e e * e e e e e  PROGRAM e .  

I ~ ~ I T i A l I N b  ACTIONS 014 e e e e e e e e  BEHAVIOR HISTORY. 
E.ATtHNAL A C l l O l J 5  e7094 COMPUTER e .  .............................. . ( V O D t L  EVAL- ................... . UATIONv AbD, e .  .............................. e EVENT T I M I N b I e e e e e e e e  STATE L I S T S  0 

bIlqAKY MODEL 1APL ........ e .  .............................. * e  ................ ................... - 
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DATA DtSCRIPTION, THE 3NS PREPROCESSOR 

DATA UECK AHRAI'JGEMtNT 

THL JYPICAL UATA DLCK SETUP APPEARS AS BELOW.. 

* T I T L E  (COLS. 7-dO O F  THIS CARD I S  PRINTED ON EVERY PAGE.) 
* (COLS. 7-80 I S  A COMMENT PRINTED AS I T  OCCURS.) * 
*TIMES 

I\( A M E AND T I M E DATA CARDS 
*EhU TIMILS 
*EQUkTIOlut, 

*END EwUATIONS 
+NAM€.S ( I I I C L U L ) ~  THE kAMES SECTION I F  DESIRED. 1 

E Q U A T I O N  DATA CAHDS 

lu A M t UATA CAflDS 
*EN0 NAbkS 
*%$Be5 (END O F  DATA CARD.) 

A b  1s APt-'AHEI'.('I FROM LOOKINb AT THL AHOVE REPRESENTATION O F  A 
PNEf"uCt5SGH U A T A  DECK, THERE ARt  F I V E  ORUEHED PANTS TO ANY SUCH DECh. 
TWO OF T H ~ S E  PANT5 ARE OPTIOhAL. 

PART 1, PROLOGUE.rTITLE AND COMMENTS (OPTIONAL) 

PART 2. IqAME AND TIb 'E'3***TIHES (REQUIRED) 
NAME AhD TIMES D A T A  
*END TIMES 

PART 3 .  t Q U A T I u N S . . * E o U A T I O ~ ~  
EQUATION DATA 
*ENU EQUATIONS 

PART 4 9 NAMES. *IJAPIES 
FIANES DATA 
*END NAMES 

(REQUIRLU) 

(OPTIONAL) 

014 

THtHE AHE. FrrO CLASStS OF DATA F O R  THE PRLPHOCESSOH. CONTROL CAHDS 
AKE D I ~ T I ~ G U I S ~ E L J  b y  AN ASTERISK ( * I  I N  COLUMN 1. THE OTHER CLASS O F  COUHSE 
IS T H ~  U A T A  ITSELF.  I T  1s REOUIRtU THAT PARTS 2 ,  3 ,  AND 5 APPEAR I N  T H t  

0 DATA OECK K I T H  THE c o l v ~ r i o ~  cAHDS LNOICATEU AS THEY APPEAR AdOVE. EACh PART 
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PAHT 1 PROLOGUE 

0 1 5  

THE T I T L E  AND ASbOCIATED COMMENTS ARE MERELY FOR THE CONVEIJIENCE 
O F  THE f‘I~DILLfiH. THEY HELP TU COMVENT OR IDEIUTIFY THE RUN. COMMENT 
CAHD5 MAY APPEAR ANYwHEHE IN THE DATA AS WELL AS AT THE START O F  
A OATA DECK. LIBEHAL USE OF COMMENT5 I S  BENEFICIAL TO THE MODtLEH 
AS THEY hELP T O  OHGkNIZE AND DOCUMENT THE MODEL. 

PART 2 NAFit AND T A M t S  

ThE I.IAME AND T I M t .  CARDS SEHVE TWO FUNCTIONS. FIRST,  THE OHUkR 
O F  THE NAMES PROVIOLS THE OKDER OF THE INTEHNAL CODES ASSIGNEU TO 
EACH V A R I A b L t  I N  T H t  EQUATIONS. T H I S  MEANS THAT A MEANS OF GIVING 
INFORMATION TO THE bIMULATOH ABOUT SETS O F  VARIABLES IS POSSIBLE. 
SECONDLY, -rt iLsE CANUS SPECIFY THE PICK UP AND DHOP OUT RESPONSE 
TIMES FOH r V t H Y  VARlAdLE I N  THE MODtL. A NAME AlvD TIME CARD MUST 
APPEAR FOR € \ l t H Y  VAIIIABLE lvAMED I N  AN EQUATION. THE L I M I T  ON THE 
kUMtjEH OF VAHIABLE IIAMES I S  2600. 

DATA FOHMATS AHE NAME COLS. 1- 6 M A Y  USE A - 2 ~ 0 - 9  
TIME 1 COLS. 13-18 
TIME 2 COLS. 19-24 
TIME 3 COLS. 25-3U 
TIME 4 COLS. 37-42 
TIME 5 COLS. 43-48 
TIMt b COLS, 49-54 

T t 4 t  T I M L  TYPE CHAHALTEH APPtARS I N  COLUMNS 1 3 ~ 1 9 ~ 2 5 ~ 3 7 r 4 3 ~ A N D  49, 
ANb MUST B t  OIJE OF ti (HOURS) t 

14 (MINUTES) t 
OH S (SLCONOS) 

T H t  HEMAINUCk O F  EACH F I E L D  1s A DECIMAL NUMBER WITH A DECIMAL 
POINT ASSUMEL, BETWEEN THE 3HD AND 4TH COLUVNS O F  EACH FIELD.  

A TYPICAL TIME C A R 0  I S  

POWEH S 2SUOM 2000H 1 0 0 0  S 15 500M 1500 

T H t  hAME OF T H E  V A k l A d L E  I S  ‘POWER’, 
TIME 1 IS 2 SECOhUS 500  MILLISECONDS ( O R  2 112 SECONDSIP 
T I M E  2 I S  2 MINUTES, 
TIME 3 I S  1 H O U H ~  
T I M t  4 15 1 MILLISECOND, 
T I M L  5 I S  500  MILLISECONOS (OR 1/2 SECOND), 
TIME 6 I S  1 1/2 MINUTE. 

T h J S  EXA~:PLE POINTS UP ThE FACT THAT THE TIME BASE I S  THE MILLISOND. 
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I N  ADDITION I F  ONE OH MORE OF THE TIME FIELDS I S  LEFT BLANK 
THEIq THE TIME VALUE FOR THAT F I E L D  FROM THE PREVIOUS CARD I S  USED, 

PART 3 EQUATIONS 

THE EOUATIONS A R t  I N  THE FORM ' A  = B e '  ONE VARIABLE NAME APPEARS 
TO THE LEFT OF THE EQUAL SIGN ( = I t  TB* I S  AN EXPRESSION, AND THE 
PEkIOD ( 0 1  MUST tlE PRESENT TO TERMINATE THE EQUATION* 

AN EXPRESSION IS ANY COMijINATION OF NAMES, OPERATORS, AND 
PARENTHESES. THE OPtiRATOHS AHE AND * 

OR + 
NOT 1 0  

TH€SE AH€ L O G I C A L  OPEHATORS (BOOLEAN) AND WILL UE EVALUATED 
ACCORDIlqG T O  THt  FOLLOWING TRUTH TAt3LEo.e 

A ti A * 8  A + B  / A  
u 0 0 0 1 
0 1 0 1 1 
1 0 0 1 0 
1 1 1 1 0 

A SUM OF PROUUCTS FORM OF LVALUATION WILL BE USED I N  THE SIMULATOR. 

TtlE EQUATIOh5 AH€ WKITTEN I N  COLUMNS 1-72 OF A CARD, AND AS M A k Y  

UStU FOH I i j E h T I F I C A r I O N .  BLANKS M A Y  BE FREELY USED. 
CAkOS AS NLCtSSAHY k'OR THE EQUATION M A Y  8€ USED. COLUMNS 73-80 ARE 

TYPICAL EXAMPLES OF EQUATIONS ARC;... 

RELAY1 = C O I L A  * VOLTZtjr 
t3 = C + D*A. 
A = 3*2 + 5* ( 7 + J ) .  
FAIL = / GOOD. 
GO = TIME * / ((C+D) * QT + / M  *N) + NOW. 

USE OF T H I S  SECTiON SIMPLY CAUSES THE NAME CARDS TO 8E PLACLD 
ONE CARD IMAGE AT A TIME I N  AN ELEVENTH F I L E  ON THE BINARY MODEL 

THANSLAT I O N  MODfi. 
TAPE. RECUIHEU FOHMATS ARE OEFINED BY THE SIMULATION PROGRAM 

NAME G A T A  CARD FORMAT I5 6-CHARACTEH NAME I N  COLSI 1- 6 
SYNONYM NAME I N  COLSr 13-36 

(NOTE NO CHLCKING OF NAMES IS DONE, AS THIS OPTION IS INTENDED FOR 
UhiL NITH THE DTC PROGRAM.) THE NUMBER OF NAMES I N  THE NAMES DtCK 
NLED NOT ijt THE SAMt AS THE. NUMBER OF TIME CARDS. 
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PAhT 5 TERMINATION 

THIS PAKT SIMPLY CLOSES THE DATA DECK, 

017 
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DATA DtSCRIPTION, THE SIMULATOR 

ACTION DATA DESCHJPTIONara 

COhTHOL CAHDS ARE UbEO T O  DETERMINE THE TYPE OF SIMULATION. THE CARUS 
T O  BE DESCRIBECJ fjELOW ARE OF SEVERAL KINDS BUT THEY HAVE THE CHARACTERISTIC 
THAT rHEIR EFFECT IS ON THE HISTORY AND I S  I N  TIME. THE DICTIONARY DATA 
CARDS MODIFY VARIAbLE NAMtS OR AFFECT THEIR VALUES. THE ACTION COMMAND CAHDS 
AFFECT THE VALUE TABLE PRIMARILY, ALTHOUGH THE RANGE OF APPLICATION 1s 
EXPANDING TO INCLUDE CONTHOLS WHICH NEED TO BE APPLIEO I N  TIME. THE VAHIAULE 
INPUT CAWS OPEHATE DIRECTLY ON THE MODEL. 

I. VARIABLE: EVE~JT INPUT CAHDS 

THESE ARE. THE CAHOS WHICH ORIVE THE MODEL I N  TIME. THE TIME SPECIFIED 
ON THE EARLIEST SELECTED CARD O F  A CASE SETS THE CLOCK. THE SIMULATION CLOCK 
I S  THEN MODIFIEC AS DEFINE3 BY EVENT PICK UP AND DROP OUT TIMES AS C A L L I 3  FOR a BY THE EQUATION DEPENDENCIES. 

A, VARIABLE EVENT INPUT CARDS 
FOHbfAT. FREE FIELD, BLANKS M A Y  BE FREELY INTERSPERSED. 

THE GENERAL FORM I S  

NAME = A VARIABLE NAME, 1-6 CHARACTERS IN LENGTH USING 
NAMt = VALUE AT TIME. 

A-Z, 0.9. 
VALUE = 0, 1, 0 . 0 ,  IrO, OR ANY NUMBER OF THE FORM M r N  
TIME = T I M L  O F  ACTION AND I S  OF THE FORM 

ND NH NM NS NL, WHERE 
N = AN INTEGER SPECIFYING THE NUMBER OF UNITS 

OF THE TIME SPECIFIED BY THE CHARACTER TO 

CHARACTERS AND THEIR MEANINGS ARE 
THE RIGHT OF THE INTEGER. THE ALLOWED 

D = DAYS 
H = HOURS 
M = MINUTES 
S = SECONDS 
L = MILLISECONDS 

THE TIME SPECIFICATION MAY BE ORDERED I N  ANY FASHION, 
ANY OR ALL OF THE UNITS MAY t3E LEFT OUT, AND 6LAlJKS 
M A Y  dE INTERSPERSED. I F  ONLY AN INTEGER I S  PRESENT 
THEN THE TIME I S  ASSUMED TO BE I N  MILLISECONDS* 
EXAMPLES F0LLOWo.r 

A = 1.0 AT 1Da 
B = 1 . 0  AT 24Ha 
C = 1 . 0  AT 10 6H 45M 38 S 572 L a  

D = 1  AT 9. 



TtiuJ T I I E  f I k 5 r  ThLO EVEiJTS AH€ EQUIVALErdT. t V E N T  C WILL 
FI-t\L PLACE A T  T t I t  t r J D  UF 1 DAY, h HOURS, 45 M I N U T k S t  
5 t l  .<FCUIJL?S ANI? 572 MILLISECONDS.  0 WILL TAhE PLACF A T  

'1 ' * I ~ L L L ~ F C O ~ J L S .  I\bTE...A ' 0 '  ( P E P I O D )  VLJST APPEAR A T  THE 
md . 
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FORMAT. COL.  1- 6 S I X  CHARACTER CODED MODEL NAME 
COLI 13-36 THE CORRESPONDING TRANSLATION MODE NAME 

USAGE, THIS  CARD I S  USED I N  CONJUNCTION WITH THE *TRANSLATION 
MODE AND I T S  OPTIONS. 

*VARIABLE- PRINT NAME CARDS... 

FORMAT. COLI 1- 6 S I X  CHARACTER CODED VARIABLE NAME 

USAGE, ONLY THE VARIABLES SPECIFIED WILL BE PRINTED OUT I N  THE 
HISTORY a 

*NO VARIAHLE PRINT NAME CARDS. 

FORMAT. COL. 1- 6 S I X  CHARACTER CODED VARIABLE NAME 

USAGE. THE NAME SPECIFIED WILL BE DELETED I N  ACTION PRINT OUTS 
AND T H t  CORRESPONDING REACTION WILL BE DELETED ALSO. 

SET MODE ACTIVITY CARDS.., 

FORMAT. VAHIABLE = B e  
VARIABLE M A Y  BE 1-6 CHARACTERS INCLUDING A-2, 0-9. 
THE EQUAL SIGN AND PERIOD MUST BE PRESENT. 

I S  01AE OF 0 OR 1 I N  * L O G I C A L  MODE, 

USAGE, THESE CARDS OCCUR AS A BLOCK, ONE EQUATION PER CARD. 
THEY AHE USED WITH THE *SET CARD AND SPECIFY THE VALUE 
T O  WHICH THE VARIABLE I S  TO 6E SET I N  THE STATE TABLE. 

* S t T  TERWINALS NAME CARD 

FORMAT. COL.  1- 6 S I X  CHARACTER CODED VARIABLE NAME. 

USAGE. ANY VAHIABLE APPEARING I N  THIS  DECK WILL BE TREATED AS A 
TEHMINAL, THAT I S ,  THE EQUATIONS I N  WHICH I T  I S  USE0 WILL 
NOT BE LOOKED UP DURING THE HISTORY. THESE CARDS WILL 
REMAIN I N  EFFECT THROUGHOUT A JOB. 

111. ACTION COMMAND DATA CARDS 

THESE CAPOS ARE CONVERTEO ON INPUT INTO A FORM L I K E  THE VARIABLE EVENT 
INPUT CARDS AND ARE THEREAFTER TREATED L I K E  ACTION DATA. DUE TO THEIR NATURE, 
TH€IR T I M E  I S  ACJUSTED T O  INSURE THAT ALL ACTIONS TO OCCUR AT THE TIME SPECIFIED 
ON THESE CARDS hILL HAVE OCCURRED, I T  I S  HECOhMENDED THEREFORE THAT OECK SET UP 0 
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0 i \ 

FOR A CASE BE AS FOLLOWS,. CONTROL CARDS 
ACTION COMMAND CARDS 
VARIABLE EVENT INPUT CARDS 

L I S T  AT TIME CARD.,. 

FORMAT, COL.  1-12 *L IST AT 
COL. 13-72 NO NH NM NS NL. 

THE TIME SPECIFICATION FORMAT I S  THE 5 A M C  
AS THE VARIABLE EVENT INPUT CARDS (Q.V.1. 

USAGE, THIS CARD CAUSES THE PRINTING OF A L I S T  O F  ALL VARIABLES, 
AND THEIR STATES, AT THE TIME SPECIFIED. AN INTERRUPT 
OF THE SIMULATION HISTORY I S  EFFECTED AT THE SIMULATION 
TIME SPECIFIED. SIMULATION HISTORY CONTINUES 

I N  ADDITION TO THE L I S T  THE CURRENT CONTENTS OF ThE 
ACTION TABLE ARE PRINTED, THUS A COMPLETE PICTURE OF 
THE MOUEL I S  GIVEN AT AN INSTANT O F  DYNAMIC TIME, THE 
STATE OF EVERY ELEMENT OF THE MODEL AND THE EVENTS 

BE USE0 FOR DETAILED ANALYSIS OF MOOEL 6EHAVIOR OH 
TO DETERMINE THE MODEL STATUS SO THAT A LATER RUN CAN 
START FROM THE SPECIFIED POINT I N  TIME, ELIMINATIhG 
START UP FROM THE BEGINNING. 

AFTER THE L I S T  I S  COMPLETE. 

WAITING TO TAKE PLACE ARE DISPLAYED, THIS FEATURt CAN 

FORMAT. SAME AS THE L I S T  A T  TIME CARD EXCEPT 
COL.  6 P 

USAGE. A L I S T  I S  PUNCHED I N  THE SAME FORMAT AS A 'SET' MODE 
A C T I V I T Y  CARD. 
THE L I S T  I S  BOTH PRINTED AND PUNCHED UNDER THIS OPTION, 
A COMMON USE FOR THESE CARDS I S  TO PRESET A SIMULATION RUN 
TO ELIMINATE START UP A T  THE BEGINNING, NOTE THAT I F  THE 
* L I S T 1  OPTION I S  I N  EFFECT THEN ONLY VARIABLES WITH A VALUE 
OF NON-ZERO WILL BE PRINTED AND PUNCHED. 

HALT AT TIME CARD.,. 

FORMAT. COL.  1-6 *HALT 
FOR THE REST OF THE FORMAT SEE THE L I S T  AT TIME CARD. 

USAGE. THIS CARO CAUSES THE SIMULATION HISTORY T O  TERMINATE 
I F  THE TIME SPECIFIED IS EXCEEDED I N  THE HISTORY. A 
STATE L I S T  OF ALL VARIABLES I S  PRINTED BEFORE THE RUN 
I S  TERMINATED. 
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CONTROL CARD DESCRIPTION.r. 

CONTROL CAHDS ARE USED TO SPECIFY VARIOUS OPTIONS DURING SIMULATION, 
DETAILED DESCRIPTIONS OF LACH CONTROL CARD WILL BE FOUND I N  THE (ALPhABETICAL 

TO COhTROL CARC CONTEXT I S  GIVEN I N  THE APPENDIX (GUIDE TO CONTROL C A R 0  
L I S T  OF CONTROL CARDS, THE SIMULATOR' I N  THE APPENDIX* FURTHER REFEHtNCES 

USAGE, THE DNS SIMULATOR'* 

A CONTROL CAKO I S  DISTINGUISHED BY AN ASTERISK ( * I  PUNCHED I N  COLUMN 1 
OF THE CARD, THE IDENTIFYlNG WORD MUST BE LEFT-JUSTIFIED TO THE ASTERISK* 

F I V E  CHARACTERS OF THE IDENTIFYING NORD ARE SIGNIFICANT*  FOR EXAHPLLv 
EXCEPl FOR THOSE CONTROL CARDS WITH SPECIFIED FIXED FIELDS ONLY THE F I R S T  

CARD COLUMN 
0 0 0 0 U 0 0 U 0 1 1 1 1 1 1 1 1 1 1 2 * * *  
1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 r r r  

*SINGLE SPACE 
ANU *SINGL 

AH€ EQUIVALENT* THE EXCEPTIONS TO T H I S  A R L m e m  

0 
*BEGIPJr T 
*BIAS:, N 
*BINARY OUTPUT 
*CONTROL TIMEvTm 
* L I S T  
* L O G I C A L  M O D E * X X , Y Y *  
*SELECTm*m11 

NOTE T H A T  ANY SPACING HEFtRENCED IN THE CONTROL CARD L I S T  I S  REQUIRtD* 
FOR EXAMPLE:, THE * L O G I C A L  MoDE,xX~YY. CAHD MUST BE WRITTEN AS SPECIFlED.  

THE GENERAL USE O F  CONTROL CARDS WILL BE DISPLAYED I N  THE FOLLOWlNG 
SrCT I ON 
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DECK SETUP, I 

DECK SET UP IS MOHE COMPLICATED I N  THE SIMULATION PRObRAM, THE FOLLOWING 
DEFINITlONS WILL BE USEFUL, 

HUN PREFACt ALL CONTROL CARDS PRECEDING THE FIRST JOB TYPE CAKD. 
T H t  FOLLONING CONTROL CARDS M A Y  APPEAR I N  THE PHEFACE, 
FOHMAT *SINGLE SPACE 

*SUPPRESS CONTROL CARDS 
*EJECT 
*NEW PAGE 
*TITLE 

Fi ISCELLANEO~S *DEBUG * 
HUN ALL D A T A  CAHDS FOLLOWING THL PROGRAM DECK, A RUN INCLUDES ONE 

OH MOKE JOBS AND MAY INCLUDE. ONE OR MORE CASESe 

JOB ALL DATA CAKDS FROM ONE JOB TYPE CONTROL CARD ( * L O G I C A L  MOUE) 
T O  ANOTHER OR TO THE TERMINATION CAHD ( *65199)*  

CASL A CA5 t  INCLUDES ALL CONTROL CARDS ( A  CAHD k I T H  AN * I N  C O L .  1) 
FOLLOWED BY VARIABLE INPUT CARDS, A CASE ENDING IS SIGNALED t3Y  

INPUT CAHD. 
 HE OCCUHREI~CE OF IHE FIRST CONTROL CARD FOLLOWING A VARIABLE 

THUS A TYPICAL DtCK SET UP IS L A I D  OUT AS FOLLOWS WITH A SAMPLE. 

kUN SAMPLE 

Huh PHtFALE 
JOB 1 

CASE 1 
CASE d 

* 
* 

CASE 1\1 

CASE 1 
CASE L 

JOB 2 

CASE I4 
JOB 3 

* 

JOB rv 
TERMINATIUN 

HUN 
JOB 1 
CASEl 

CASE2 

JOB 2 
CASEl  

CASE2 

END 

*T ITLE THIS I S  A SAMPLE 
* L O G I C A L  MODEt01t04*  
*BEGIN 
A = 1 A T  0. 
*BEGIN. 
t3 = 1 AT 200. 
* L O G I C A L  MOOEt02~05e  
*BEGIN, 
A = 1 AT 0. 
*BEGIN* 
6 = 1 AT 200, 
C = 1 A T  205. 
*O%%%S 
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THERE ARE T w  MOST MINIMUM USEFUL DATA SET-UPS. 

* L O G I C A L  MOUE,01t06n THIS DATA WILL PRODUCE 
F = 1 AT 0. A HISTORY PKINT OUT OF 
*$!bB33 ALL ACTIVE EVENTS DEPENDING ON A. 

* L O G I C A L  MOUE, 0 3 ~ 0 5 0  THIS REQUESTS A L I S T  O F  
*L IST  ALL VARIABLE NAMES8 THEIR SIMULATION 
+38838 ORDER AND THEIR OCTAL INDEX NUMBLHS. 

(NOT REALLY VERY USEFUL,) 

THE AVEKAGL (AND THtREFOHE TYPICAL) SIMULATION PROGRAM SET UP C A h  BE 
DEPICTEL) AS FOLLOUJS. 

TYPE DAlA DECK MEANING 

HUN PREFACE * T I T L t  RUN NO, 5,DATEeNAME * 
* THIS CASE I S  A VALIDATION 
* HUN TESTING THE EQUATION 
* LOGIC FOR MANUAL SWITCHES 

JCjU * L O G I C A L  M O D E t 0 2 t 0 5 .  

CASE 1 *5E T 
POW1 = 1. 
POW2 = 1. 
POW3 = 1. 
*ENU bET 
*SINGLE SPACE 
*dEGINa 
Swl = 1 A T  0, 

* L I S T  

CASL 2 *HtSfi T 
*BEG 111 
S W ~  = 1 A T  0. 

*L IST  

CASE 3 *HESET 
*BEGIN. 
Sdl = 1 AT 0 0  
Sk2 = 1 AT 0 0  
S&3 = 1 AT 2001 
*L IST  

TEHMINATIoN *$$%$$ 

T I T L E  ON EVERY PAGE 
COMMENTS DESCRIBING THE 

CASE 

JOB TYPE CAHDi REQUEST 

PRESET 
NOMINAL REACTlON TIMES. 

THE POWER SUPtJLItS, 
IaEm, PUT THL MODEL I N  

A STANDbY CONDITION. 

FORMAT CONTROL 

VARIABLE INPUT, T tST  

OISPLAY MODEL LLEMENT 

DATA FOLLOW50 

FIRST SWITCH. 

STATES WHEN VUDEL STOPS 
REACTING a 

GO BACK TO STANDBY* 

VARIABLE INPUT, TLST 

THIS L I S T  WILL PROBAbLY 
ANOTHER MANUAL INPUT 

BE COMPARED WLTH THE 
LAST ONE, 

TEST F O R  EFFECTS O F  
ALL SWITCHES AND ADD 

ANOTHER 

END THE RUN 



GENERAL DYNAMICS CONVAIH 025 

THIS 
BE A 
T IM1  

HAS dEEN AN LXAMPLE OF A MULTIPLE CASE RUN. A S IMILAR RUh MIGHT 
MULTIPLE JOB HUN. HERE A CONSIDERATIOk COULD BE A COMPARISON OF 

NG CONSIDERATIONS. AN EXAMPLE APPEARS BELOHI 

HUN *T ITLE MODE HUN 1, MINIMUM TIMES 
Jot3 1 *LOGICAL M 0 D E ~ 0 1 ~ 0 4 -  
CASE 1 *SET 

POkUl = 1. 
SET DECK 

POC2 = 1. 
POW3 = 1. 
*END SET 
*UE G I IJ 
SWl = 1 AT 0, 
* L I S T  

CASE 2 *RESET 
* 8 € G  Iid 
Sw2 = 1 AT 00 
* L I ! a T  

AN ACTIVE INPUT 

308 2 *T ITLE MODE HUN 2 ,  AVERAGE TIMES 

CASE 1 *SET SET DECK 
* L O G I C A L  MODEtO2t05. 

P O k l  = 1. 
POk2 = 1. 
POW3 = 1. 
*END bET 
*t) E G I IV 
SWl = 1 AT 0. 
* L I S T  

CASE 2 *BEG I IJ . 
S W ~  = 1 AT 00 

J O t j  3 
*L I ST 
* T I T L E  MODE HUN 3, MAXIMUM TIMES 
* L O G I C A L  MODE,03,06e 

CASE 1 *t3ESET 
*BEGIN* 
SvJ l  = 1 AT 0. 
*L I 5 T  

CASE 2 *BEGI iVe 
*L IST  A T  1001 
Sk2 = 1 AT 0, 
*L IST  

TEHMINATION *B$$rbB 

NOTE THAT THE S t T  IS 
SUCH THAT I T  
CAN CARRY OVEN JOBS 

WITH GREAT CARE. 

GET AN INTERNAL PICTURE 
OF THE MODEL W H I L E  I T  

I S  RUNNING. 

MALFUNCTION INPUT IS ILLUSTRATED BY THE FOLLOWING EXAMPLE, 

* T I T L t  FAILURE OF RELAY A 5 9 7 - A e  AND A598-I3 
*LOGIZAL M o D E ~ 0 2 ~ 0 5 r  
*SET 
POWER = 1, 
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ACGEN = l o  

*BEGIN, 
START = 1 AT 01 
SWl = 1 AT 250, 

*END SET 

RA597At AT 175, P P I ,  THIS I S  A PERMANENT 

RA5988, AT 175, P P  200,. THIS  PERHAPS STICKY 
*LIST CONTACTS 
*S%9%8 

FAILURE 

THESE EXAMPLES o e v x o u w  DO NOT EXHAUST THE FULL RANGE OF INPUT 
POSSIBILITIES, BUT THEY DO REPRESENT A GUIDE TO TYPICAL INPUT DATA 
DECK SET UP, 
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TRANSLATION MOC.Eo,o 

027 

AS MODELS HAVE GHOWv LARGER AND MORE COMPLEX A F A C I L I T Y  WAS REQUIRED 
T O  ALLOW FOR UETTEH COMMUNICATION AS WELL AS PROVIDE A MEANS FOR FUHTHtR 

F A C I L l T Y  ALLOkING THE SIMULATION TO BE OUTPUT I N  BINARY FOR IMMEDIATL 
PHINTING OH FOR LATER PHOCESSING, 

EDITING, DISPLAY, AND ANALYSIS. THE FOLLOWING DISCUSSION DESCRIBES THE 

I N  THE TYPICAL INPUT BELON EACH CARD IS NUMBERED FOR THE EXPLANATION 
WHICH FOLLOWS... 

CAHO 
140 , 

1 
2 

' 3  
4 
5 
b 
7 
8 
9 
10 
11 
12 
15 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
20 
27 
26 
29 
3 U  
31 
32 

CARD COLUMNS 
0000000001111111111222222222223333333333444444444~555555555~6 
1234567~Y012345678901234~678901234567890123456789012345678~0 

* DwlA 
*BINARY OUTPUT HISTO~Y 
*T ITLE THIS  IS A SAMPLE RUN 

*SINGLE SPACE 
*NAMES (NOTE NAMES TAKEN FROM DWS SIMULATION EXAMPLE) 
EkG POWER HOUSE ENGINEER 
FiSvJT MAIN POWER SWITCH 
GEN P O w m  bENEHATOH 
PLINUE POWER L I N E  
H L I N k  L I N E  T O  HOUSE 
CSWT CIRCUIT SkITCH ON WALL 
PLUG1 ELECTHlC OUTLtT 1 
HADIO TAtlLE MODEL HADIO 
KSWT HAD10 VOLUME SWITCH 
SOUND UROADCASTING 
PLUG2 ELECTRIC OUTLET 2 
LAMP FLOOH LAMP (159 WATTS) 
LSWT LAMP SWITCH 
UULB LIGHT dULB (150 WATTS) 
LIGHT L I b H T  
*END hAMES 
*bEGIk, 
El46 1 AT 0, b)HING UP POWER, 

* L O G I C A L  MODE,02~05o 

CSWT = 1 A T  5OM. SET ROOM OUTLETS HOT. 
LSWT = 1 A T  S1Mo TURN ON LAMP, 
RSWT = 1 AT 5 3 M o  TURN ON RADIO, 
* L I S T  
*END GINAkY OUTPUT 
*SET NAMES 
*PRINT BINARY NAMES 
*$$$$$ 

EXPLANATION.. . 



CARD 1 

CARD 2 

CARD 3 
CARD 4 

CARD 5 
CARD 6 

1 C .  

GENERAL DYNAMICS CONVAIR 

IS PRECEDLD IMMEDIATELY BY THE BINARY PROGRAM DECK (THL 
SIMULATIOIJ PROGRAM) AND I S  FOLLOWED BY CARD 2 WHICH 

SIGNALS THAT ALL WHICH FOLLOWS IS TO BE PLACED ON THL 
U i h A R Y  OUCPUT T A P t r  THE WORD 'HISTORY' SIGNALS THAT 
T t i l i  HISTOHY IS TO HE PRINTED OUTr BUT USING THE S I X  
CHAHACTEH VARIAHLE NAMES ONLY* ANY DICTIONARY ENCOUNTERED 
kILL BE PhSSEO DlHECTLY T O  THE BINARY OUTPUT TAPE. 
PUTS A T I T L E  AT THE TOP OF EVERY PAGE. 

PHOPER PICK UP AND DROP OUT TIME TABLES. 
CALLS FOR THE HISTOHY TO UE PHINTCD WITH SINGLE SPACING. 

TO THE tlIIJAHY OUTPUT TAPE FOR USE AT *PRINT BINARY TIMt. 

IS THE START OF DATA. 

~ K I I J G S  I N  THE MOOEL FOR PHOCESSIN(i AND SPECIFIES THL 

SIGNALS THE BEGrNNING OF A DICTIONARY WHICH WILL BE PASSED 

CARDS 7-21 AHE THE DICTIONARY DATA CAHOS AND ARE DERIVED FKOM 
THE DE6 SIMULATION EXAMPLE I N  THE REGINNING OF T H I S  
MANUAL 

CARD 22 SlGNALS THE END OF THE DICTIONARY. 
CARD 23 SIGNALS [HE STAKT O F  THE CASE. 
CARDS 24-27 ARE rHE A C T I V I T Y  INPUTS FOR THE CASE. THEY WOULO 

CAU5E A HISTOHY TO 13€ PRINTED OUT L I K E  THE EXAMPLE EXCEPT 
INSTEAD OF 4 CAStS THERE WOULD t3E ONLY ONE. 

CARD 28 wiLL CAUsE A P A W  EJECT AND A L I S T  TO 6E  PRINTED. 
CARD 29 SIGNALS THAT T H t  UINARY OUTPUT MODE IS OVER AND T h t  

UIIWHY o u r P u T  TAPE IS PREPARED FOR PRINTING. 
CARD 30 CAUSES THE I N I T I A L I Z A T I O N  OF MEMORY SO THAT THERE 

WILL dE HOOM I N  MtMORY FOH THE DICTIONARY WHEN I T  I S  
ENCOUNTERiiD. FOR SMALL MODELS T H I S  I S  PROBAtlLY NOT 
NECESSAHY (LESS THAN 800 VARIAdLESI. 

CARD 31 CAUSES THE BINAHY OUTPUT TAPE.(BOT) TO BE HEAD IN.  
1Ec THIS  EXAMPLE THE HISTOHY WILL BE REPRINTED BUT 
bECAUSE THE WOHD (NAMES' IS ON THIS  CARD THE VARIAIjLE 
NAMES WILL dE REPLACED WITH THEIR SYNONYM EXPRESSIONS. 

CARD 32 Erw THE COMPUTEH RUN. 

IF THE ~ I N ~ H Y  OUTPUT T A P E ~ R E  SAVEO S T  COULD BE REPRINTED IN 
A SEPARATE RUN ON AlvOlHEH DAY BY THE FOLLOWING SEQUENCE 

* L O G l C A L  MODEt02t05. - 
*SET hAMES 
*PRINT BINARY, , , . NAMES 
*88888 

THL PRIMARY AUVANTAGES OF THIS CAPABIL ITY ARE THE INCREASE IN 
VARIAbLE NAME S I L E r  THE A ~ I L I T Y  TO REPRINT, THE INCREASE I N  COMMUNICATION 
VALUE OF THE HISTOHYr THE A d I L I T Y  TO FURTHER PROCESS A HISTORY IMPL lED 
BY THt LXISTENCE OF THE BINARY OUTPUT TAPE* I T  IS A CAPABIL ITY MEAhT FOR 
CARGL MODELS WHEHE TRANSLATION OF THE VARIABLE NAMES IS DESIRED. OTHER e i 

1 .  . 
I 
j 
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VARIATIONS ARE AVAILABLE UESIDES THAT GIVEN IN THE EXAMPLE, THEY AHE 
DISCubSED I N  ThE 'ALPHAtjErICAL L I S T I N G  OF CONTROL CAROS, THE SIMULATOR'. 

(I 
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PHOGRAM SPECIFICATIONS, PHEPROCLSSOR 

1. TITLt . .D ISCMTE IVETWOHK SYSTEM PREPROCESSOH PROGRAM 

30 AUTHOHooCoH. ttOLANDAAL AND JoRoLOGAN, GENERAL DYNAMICS CONVAIR 
40 DATEo.OCTOU~H,1965 
5. MACHINE REQUIKED..IBM 7090, 7094, DCS-7044-7U94 
6 0  OPLHATING SYSTkkooIt jSY5 
7 0  M O i l I T k N  SYSTEM. OFOHTHAN I 1  VEHSION 3 
8 .  LAiqGUAGEooFAP (FORTKAN ASSEMBLY PROGRAM) 

lU. RtSTkICTIONS.. 

2. ACKONYM.. ON5 PREP 

9. M A C H ~ I ~ E  REOUIHEMENTS..4 TAPE UNITS, 1 ON-LINE PRINTER, 2 CHAhNELS 

A i  NUMBER O F  VANIABLE5, 2600 
B o  VAHIABLk IJAME SIZE, 1-6 CHARACTERS USING LETTERS A-Z, D I G I T S  0-9 

C. NAME ANE 'ILPIE: CAHD FORMATS ARE FIXED F IELD DATA CARDS. 
Do EQUAT1Of':S A H t  I N  A FKEE F I t L D  FORMAT WHICH ARE WRITTEN I N  COLUMNS 

IN ANY COMUINATION. 

1-72. C O L U M ~ S  7 3 - 8 U  ARE FOH REFEHENCE AND ARE NOT EXAMINED UY THE 
PROGRAM 

€ 0  ALLOTTLC MEMVRY FOH UATA IS 20-22,000 CELLS DEPENDING ON COMMON 

F. ALL REFEKtNCE TAULLS CONSTHUCTED AH€ MULTIPLES OF THE NUMBER O F  

G o  PHOGHPM TlME BASE 15 IN MILLISECONUS. 

DLF IN IT ION.  

VAHIABLkS I N  THE MODEL. 0 
11. TlMINGrrT t4 t  SMALLEH THE MODEL THE SHORTER THE T I M E  ON THE MACHINE_. 

MlNIFUM T I P 4  I5 A t J O l l T  2 0  SECONDSPTOTAL (IflCLUDES PROGRAM LOADIN6). 

CASt OF SAY 1 2 U O - 1 6 U O  VARIABLES WOULD BE 3-5 MINUTES. 
MAXIMUCi T I c E  ( F O R  2 6 0 U  VAHIAtlLES) krOULD RE 10-12 MINUTES. A NOMINAL 
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INSTALLATION DECK SETUP, THE PREPROCESSOR 

TO SUBMIT A COMPUTEH HUN TO THE MSFC COMPUTATION LABORATORY 
THE FULLUWING EECK SETUP IS REOUIHED,,, 

CAHO COLUMl\tS 
0U000~0U011111~1111222222L22233333333333344444444445555555555666666666b77777777 
1234567d~01234~6789u1234~b7~~012345678901233456789~12345678901234567~~01234567 

$JOB NASA-J.H,LOGAN ~ 6 5 0 6 7 0 r 0 4 ~ 1 2 , 1 2 F E  LOGANS B I N  
BATTACH A b  
BAS SYSLU3 H I  
SPAUst HtADY TAPES 
$EXECUTE 
la t OF (7-6 PUNChtD I N  COLUMN 1) 
* NASA-J.H,LOGAN ~ 6 5 0 6 7 0 r 0 4 , 1 2 ~ 1 2 F E  LOGANS B I N  * X t O  

F u H TH A i l  

A PHOPEHLY F l L L E O  UclT OPfiRATOH INSTRUCTION CARD WITH THE NECESSAHY 
SAVE A N O  PRINT LkdELS WILL ACCOMPANY THE PROGKAM DECK. 



PREPROCESSOR PROGRAM INSTRUCTION CARDS 

If from 
If da ta  

DTC program. 

i s  behind program deck. 

I / 

P I  800 J b 5 6 -  200-HI J Lo- 
ISFC - Form 341-1 (Rev March 1964) 

BINARY MODFX TAPE 

10 fi les i f  *NAME-*EXD NAMES cards 
are not included. 11 f i l e s  i f  they are ,  
o r  i f  input i s  from D E  program. 

. -  
I 

STANDARD PRINT TAPE FOR THE PREPROCESSOR 
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PHOGRAM SPECIFICATIONS, SIMULATOR 

1, T I I L t a e D I S C R E T E  NETWORK SYSTEM SIMULATION PHOGRAM 
2. ACHONYM. aDNS 
3 ,  AuTHoK,.J,~* LOGAN, GENERAL DYNAMICS CONVAIR 
4, DAIE..OCTOUEHI 1965 
5 .  MACHIEvE REWUIKEUa.IBM 7090, 7094, DCS-7044-7094 
6. OPLRATING SYSTEM*.IRSYb 
7 ,  M O i h I T t t i  SYSTEM, rFORTHAi\I 11 VERSION 3 
8 .  LAiqGUAGE.,fAP (FORTRAN ASSEMBLY PROGRAM). 
9. MACHINE REQUIREMENTSa.7 TAPE UNITS, 1 ON-LINE PRINTER, 2 CHANNELS, 

A. iJlOUEL CHAHACTEKISTlCS ARE SUUJECT T O  PREPROCESSOR LIMITATIONSI 
l U a  RtSTK1CTIO~S.a  

Urn MEMORY ALLOCATION FOR O A T A  I S  20-2L~000 CELLS DEPENDING ON COMMON 

C a  VALUE O A T A  eASE I l l  BINARY IS FLOATING POINT NUMBERS, 
D *  THE SIMULATION CUMULATIVE CLOCK I S  I N  MILLISECONDS AND CLOCK NUMBEHS 

U E F I N I  T I O N  . 
A H t i  SIGhtiD bINARY INTEGERS, THE LAAGEST VALUE THE CLOCK CAN HAVt  

SIMULATION hISTORY hILL L A S T  ONLY FOR THAT MUCH TIME I N  MILLISECONDS. 
1s 3 4 ~ 3 5 9 ~ 7 3 6 ~ 5 6 7  MILLISECONDS OR 397.68 DAYS AN0 THEREFORE THE 

Ea MODEL S I Z L  IS COMPUTED AS FOLLOWS. 
5 * NO. O F  VARIA8LES 

+ DIRECT Kt'FERENCE TABLE S I L E  
+ tWUATIOiv TABLE SIZE 
+ 7 .  

Fa THL NUMbEK OF ACTIONS ALLOWED IS. * .  
(SIZE LF D A T A  HEbAON - MODEL S I Z E )  / 3, 

l H I S  INCLUULS Itwurs, ACTIONS, AND REACTIONS A T  ANY GIVEN TIME. 
11. TIMIIJG**)J I I~ ; IMUF~~ TIMIE ON THE COMPUTER IS 16-20 SECONDS. OUTPUT T I M I r \ l G  

I b  UPPHOX. l t J U  PAGES, SINGLE-SPACED, WITH 50 ACTIONS-REACTIONS PER 
MII.IUTE. T I M t  O N  IHE LOMPUTEK I S  A FUNCTION OF MODEL CONSTRUCTION, S IZE ,  
AI'JO F O R C I N G  FUNCTION UEFINITION. A luOMINAL 13Uh WILL BE 5 MINUTEb OH 
L t S S ,  THE P A X I M U M  Huh SO FAH I S  65 MINUTES N I T H  2000  INPUTS UNDER 
*CONTROL T I M t  CONTkOL AND SIMULATING A 2401) VARIAULE MODEL FOR 6 DAYS 
O F  A L T I V I T Y  I N  MILLISLCONDS. 

0 
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INSTALLATION DECK SETUP, THE SIMULATOR 

T O  SUBMIT A SIMULATiON HUN TO THE MSFC COMPUTATION LAUOHATOHY 
THE FULLOWING CECK 5ETUP IS HEQUIHED... 

CARD LOLUMNS 
00000~00011111~111122222222223333333333344444444~4~555555555b6666666b677777777 
12345o7~901234~678901234567H9012345678901234567~9012345678901234567~~01234567 

%JOB 
BATTALH 
%AS 

%AS 
BATTALH 
%AS 
BPAUSt 
%€XECUTE 
w tOF  

* XEu 

BATTACH 

* 

NASA-J.H,LOGAN t 6 5 0 6 7 0 ~ 0 5 t 1 2 r I 2 F E  LOGANS R I N  
A o  
SYSLt33 P H I  
d 3  
SY sur2 , H I  
A 9  
SY SUT3 t H I  
HEADY TAPLb 
FOHTHAN 

NASA-J.H,LOGAh t b 5 0 6 7 0 * 0 5 , 1 2 ~ 1 2 F E  LOGANS B I N  
( 7 - 8  PUNCHkU I N  COLUMN 1)  

* % $ $ % O  (LAST C A W  OF THE DATA DECK) 

A PROPERLY F I L L E D  OUT OPERATOH INSTHUCTION CARD WITH THE NEC€bSAhY 
SAVE &NU PRINT LAt3ELS WILL ACCOMPANY THE PROGRAM DECK. ... 
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SIXULATION PROGRAM INSTRUCTION CARD 

STANDARD PRINTED OUTPUT 

INTO THE .APPR?PRIA4TE "OUTPUT 
I TAPES ONLY" COLUMNS 

--I 
1 I '  
i '  

.- I----1 -- 
AND FILL OUT AiY ADDITIONAL TAPE 
LABEL FOR PUNCH OUTPUT 

I '  

31 

5 1  

1 
! 

4 

61 

7 I 
1 

\ 



GENLRAL DYNAMICS C O N V A I H  

A P P E N D I C E S  
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ALPHAbErICAL L I S T  OF CONTROL CARDS, THE PREPROCESSOR 

T H t  PREPfiOCLSSOH CONTROL CAHDS ARE USED PHIMARILY TO DISTINGUISH 
ThE VAHlOUS CLASSE5 OF DATA, A TYPICAL DATA DECK APPEARS AS RELOW,, 

*TITLE r H I S  I5 A T ITLE PRINTEU AT THE TOP OF EVERY PAGk 
* C O M M E F ~  rs * 
*TIMLS 

*CND T I f q i s  * 
*LQUATIONS 

N A M E  A N D  T I M E  D A T A  C A R D S  

E Q U A T I O N  C A R D S  
*END EQUATIONS 
* If A DICTIONARY IS DESIKED PUT I N  THIS  SECTION 
* 11 AM E 5 

~ ~ A M E S  D A T A  C A R D S  
*LND E d A i W 5  
*BB$%B TEHMINATION OF O A T A  

FOR HEFEFEihCL PUHPGbES THE VARIOUS CONTHOL CARD5 ARE L ISTED BELO'H IN 
ALPtiAbETICAL O k D t K ,  CONTHOL C A W 5  AHE DISTINGUISHED BY THE OCCURHENCE OF AN 

MUST APPtAH I N  THE COLUiqN5 INDICATED, 
A5TEHlSK ( * )  Iru COLUMN 1 UF THE CARD. THE CHARACTERS OF THE CONTROL kOHDS 

COiLTHOL CAHC USAGE 

*Dtl3UG FOH PKOGRAMMER USE I N  CASE OF SUSPECTED DIFFICULTY 
WHtN MODIFYING THE PROGRAM, *DEBUG CAUSES COKL LJUMPS 
TO BE T A K t l J  AT SELtiCTEU POINTS I N  THE PROGRAM, 

S I b h A L S  THE END OF THE EQUATIOIV OATA CARDS, i T S  
OCCUHHENCt CAUSESmmm 

, THE CONVERTEO EQUATION TABLE T O  BE OUTPUT ON 

, THE INDIRECT AND DIRECT REFERENCE TABLES T O  

, OUTPUT O F  THE INOIHECT REFERENCE TABLE TO BML), 

THE UINARY MODEL TAPE (BMD)r  

HE CONSTRUCTED. 

, OUTPUT OF THE DIRECT REFERENCE TABLE TU BMD* 



*EQUATIC/NS 

*IIuPUT TAPE 

* 

1 '  
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SIGNALS THE END OF THE NAMES DECK, CAUSES AN ENL, OF 
F I L E  TO BE WRITTEN O N  UMO. 

SIbfuALS THL END O F  THE NAME AND TIMES DATA DECK, 

t.3ML)t FOLLOWED BY THE TIME TABLES, ONE F I L E  A T  A TIME, 
ITs  OCCURKENCE CAUSES THE kAPE TABLE TO BE OUTPUT TO 

SIbbJALS THE START OF THE EQUATION DATA DECK. 

SvilTCHES THE INPUT READING T O  THE S P t C I A L  INPUT TAPE 
( S P I N )  WHICH CONTAINS EITHER THE INPUTS CREATED BY 
HAiJD O H  THE BCD RESULTS F R O M  A PREVIOUS PROGKAM WHICH 
EDITS MODEL DATA I N  SOME FASHION, 

S ibNALS THt  START OF THE DICTIONARY OATA CARDS. 

LIbhALS THE START OF THE NAME AND TIMES DATA CAtlDS. 

T H t  CONTEIUTS OF COLUMNS 7-80 N I L L  BE PRINTED AT THE 
TOP OF EVEKY PAGE, ACCOMPAhYING THE TITLE,  PAGE 
iJUi~rhEHL WILL ALSO t3E P K I N T t D ,  

T H l S  C A H O  WILL BE PREhTE3 hHERiiVER THE CARD APPtARS. 

THL MODtL. LLbERAL USE OF ThESE COMMENT CARDS I S  HIGHLY 
HtCObIMkNDtU TO COCUMENT MOOEL CONSTRUCT IOfu . 

. I T S  T ~ X T  1s ~h C O L U V F ~ S  7 4 0  ~ r ~ i j  1-r IS USED T O  COMMtNT 

THLS CARD IS CALLED A TLHMINATION CARD. I T  CAUStS 
THL OUTPUT TAPES AhU THE COMPUTER RUN TO bE CLOSED. 
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f i LPhAa tT ICAL  L I S T  OF CONTkOL CARDS, THE SIMULATOR 

e 

T H t  C O t L T W L  CAHOS Nt i ICH ARE DESCRIHED O t l L O W  ARE INPUT TO THE NtTwOHK 
SIMULATIOlv PROGFAIdl ALONG w lTH PERTINANT DATA CARDS. I T  SHOULD BE NOTtO THAT 
A GIVEIJ tiUN I S  PiAL)E UP OF JOBS AND CASES. A JOB I S  COMPOSED OF ALL CARDS 
BEThEElV Olvk  J o b  TYPE CAHU ( E t G . t  * L O G I C A L  MODE CARD) AND EITHER AiUOTHEH 
JOB TYPE CAkD 06 A TERMI~4ATIOh CAHD, A CASE I S  OEFINED F R O M  A SET O F  CONTKOL 
CAKDS FOLLOWED 6 Y  VARIABLE EVENT UATA,CAHOS TO THE NEXT CONTHOL CARD. I h  THE 
TAijLES WHICH FOLLUkv THE LETTER I N  THE CARD TYPE COLUMNS INDICATES RAlvGE OF 
CONTR0L.. = APPLIES TO ENTIRE HUN C = APPLIES TO A CASE 

J = APPLIES TO A JOB M = I S  A MISCELLANEOUS CAROI APPLIEL 
RIGHT NOW 

D O T S  INSIDE THE CUhlt lOL CAKD DESCkIPTION HtPHESENT CHAtlACTER SPACIIUG. THE 
* MUST oCCcIt( I i J  COLUlvlN 1 OF THE CONTHOL CAHD ANO ALL TEXT SHOULD BE PUIULHEU 
AS IrdDlCATtU, TtiE UESCHIPTLONS ARE AHRANGEi) ALPHABETICALLY . 
F O O T ~ O l t . . C O P ; M E ~ T ~  M A Y  bt: dHITTEN uN ANY CONTROL CARD (EXCEPT THE T I T L E  CARD). 

THE C O M F L l v T  M A Y  NOT STAHT BEFORE THE END OF THE PAHTICULAH CAkDS 
CONTdOL FGHMATI l l u  FJO CASE M A Y  COMMENTS BEGIN PRICK T O  COLUkN 7. 
I F  THkFit: 1s ANY dOUHT PLACE COMMLNTS I l l  COLUMNS 30-80. (COMMENTS 
ON "LIST OR "LIST.. . . CARDS WILL NOT APPEAR IN THE HISTORY PRINTOUT). 

CAttU hhkL TYPE T E X ~  

*dtGIlu t T t c SPECIFIES THE START O F  A CASE, T I S  THE TOTALNUAMBER 
O F  EVENTS TO BE PERMITTED AND IS USED TO LIMIT THE 
MAxII\;UP.I T I P i t  I N  WHICh A CASt  I S  PERMITTED T O  HUN, 

C CAULES O h L Y  THE TIME BASE TIME T O  BE PRINTED ACCbRDING 
T O  THE FOLLOWING CALCULATION TIME + i\l = TIME, N M A Y  t3E. 
ANY SIGbED IhTEGEHt 

*bINAHY UUTPUT HISTORY 
H CAULES A N  ADDITIONAL OUTPUT MODE TO TAKE PLACt  I(\r Ni-tICH 

ALL SUBSEWUtNT ObTPUT I S  PLACED I N  HAW DATA FORM 

COIJFIIJUES UivTlL AN *:END BINARY OUTPUT COTUTROL CAeD 
( b I I \ I A K Y )  014 T H E  BINARY OUTPUT TAPE. T t I I S  PROCESS 

I S  L~COUNTEKED. itiHEfU THIS CARD 15 ENCOUNTERED T H t  
b l N A K Y  OUTPUT T A P t  IS CLOSED ARU i?E:,OUNDt I F  ThE WORD 
' t i IbTOHY'  APPEARS THEN THE NORVAL Pa INT OUT WILL 
CONTINUE. I F  T H I S  OPTIOI\J IS EXERCISED NORMALLY I T  I S  
8ECAUSE T H t  BiNAHY OUTPUT TAPE iS TO BE SAVED FOk 
PHOCESSING i3Y ANOTHtR PROGRAM AT A LATER TIME, ThE 
MOHO *HISTONY( I F  I T  OCCURS MUST BE I N  COLUMN5 19-25. 

*CLEAH 14 ALL VALUES I N  THE VALUE TABLE AHE SET TO 0. (SkE *StTl). 
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*CONTROL TIME,NrNtiNMNSNL. 
c CAUbLs A PRuCESSING MODE TO BE ENTERED I N  WHICH UATA 

FHoM A CASE 1s BROUGHT I N  AS A FUNCTION OF THE P t R I O D  
SPELIFIEL, BY THE QUANTITIES TO THE HIGH1 O F  THL COMMA. 
N I 5  A h Y  INTEGER. 
D STANOS FOH DAY. 
H STANDS FOH HOUR, 
M STANDS FOH MINUTE. 
5 SiANDS FOH SECOND, 
L STANDS F O R  MILLISECOND. 
EACH N I S  ASSOCIATED WITH THE LETTER TO I T S  RIGHT.  
EACH TIME SPECIFICATION M A Y  BE ORDERED I N  ANY FASHION 
AND bLANKS MAY tJE INTERSPERSED TO THE RIGHT O F  THE 
COMMA. ANY OF THE F IELDS M A Y  UE LEFT OUT. 
EXAI~PLLS FOLLOW 
*CONTROL T IME 10 PERIOD I S  ONE DAY. 
*CONTHOL TlME,24H. SAME AS PREVIOUS. 
*COf\(THUL TIME,30M* PERIOD I S  HALF HOUK. 
*CONTROL TlMEt  lD12H. PERIOD IS DAY AND A HALF. 
*CONTKOL T I M E P ~ H ~ O M J D S .  
*CONTROL T I M E P ~ L ~ ~ S S H ~ D .  PERIOD I S  2 DAYS, 5 HOURS, 

20 SECONDS, AND 5 MILL ISEC-  
ONDS 

USI~UG Ti ik FIHST EXAMPLE SUPPOSE THE INPUTS TO A CASE 

wOULG BE HHOUGHT I N  FOR PROCESSlNGe THE SECOlvU DAYS 
COVtHED A PLRIOD OF 8 DAYS. THEN THE F IHST DAYS lNPUTS 

 INPUT^ WOULD b E  @ R O U G H 1  1N NUHEN THE FIRST EVENT WAS 
SELtCTED WHICIl EXCEtDED 1 DAY, THE THIRD DAYS INPUT5 
WOULD 8E BHOUGHT I N  WHEN THE F IHST EVENT krAS SLLECTER 
WHICH EXCELDELI 2 DAYS AND SO ON UNTIL THE CASE 15 
EXHUUSTELIe 

*COPY I'dAMtS 

*CYCLE L1sr 

*DE&& 

(vi CAUbES THE dICTIONAHY F I L E  T O  BE COPIED FROM THE BINAHY 
MODCL TAPE INTO MEMORY OVERLAYING ALL TARLES t X C t P T  THE 
N A M t  TABLE. 

c FORCES A LIST T O  I ~ E  TAKEN WHENEVER TIME CHANGES, USE 
O F  THE * L I S T 1  CONTROL CARD I N  CONJUNCTION CITH T h I S  CARD 
15 HECOFIMENLlED 

H FOR PHOGkAMMEH USE ONLY, CAUSES CORE DUMPS TO BE TAKEN 
A T  APPHOPHlATE PLACES I N  THE. PROGRAM. 

*DELETt kLACTIOrJS J TtiIs CARD I S  NOT SEEN BY THE SIMULATOR I N  I T S  NOKMAL 
PHOLESSING. I T S  PURPOSE IS TO DELETE FROM PRINT OUT 
ANY REACTIONS ON THE BINARY OUTPUT TAPE UNDER 
*PHiNT BINAKY CONTHOL. 

*DUUtJLt SPACE M CAIJ~ES PHINTING OF EVENTS TO RE DOUBLE SPACED. 



J SIGIUALS T H t  END OF THE TRANSLATION MOOE D I C T I O l v A k Y  UECK, 

*LIST 

c Sl( j rdALS THE PHZNTING O N L Y  OF NON-ZERO V A L U E  VARIABLES 
P - H E I U E V E R  A L I S T  IS  TAKEN IN a CASL 
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* L O G I C A L  PiODEtXX,YY. DICTIONAKY BINARY 
J S I W A L S  THAT ALL CASE5 WHICH FOLLOW WILL BE PHOCtSStD 

k1T1-l THE L O G I C A L  OPERATORS * AND 
+ OR 
/ NOT 

AND VALUES WILL BE PRINTED AS 0 (ZERO) OH 1 (ONE). 
X X  AND Y Y  MUST EACH BE ONE OF 0 1 t 0 2 ~ 0 3 t 0 4 t 0 5 ~  014 06 

k O T  6E THE SAME NUMtjEH. X X  AND Y Y  MUST BE OHDEKED, THAT 
SPLCIFYING ONE OF THE S I X  TIME TABLES, X X  AND Y Y  MAY 

I S ,  Y I  MUST I3E A LANCER NUMBER THAN X X .  FOR EXAMPLE, 
* L O G I C A L  V0DE~01~06. IS LEGAL 
* L O G I C A L  v 0 D t ~ U 6 ~ 0 1 .  is ILLEGAL 

I F  THE kOfW 'DICTIONAHY' APPEARS THE DICTIONARY WILL i3k 

THE hOHD 'DICTIONARY' IF  I T  OCCURS MUST APPEAH I N  

I F  THE WOHb 'd INARY' APPEARS THE DICTIONARY WlLL NOT 
BE bTOREO I N  MEMORY RUT WILL BE PASSED ON TO THE 
BINARY OUTPUT TAPE SUHROUNDED HY *NAMES AND 

CAHUS. I F  THE WORD 'BINARY' APPEARS I T  MUST OCCUK I N  
COLUMNS 37-42. 

BhOUGHT I N  FKOM THE MODEL TAPE AND STORED I N  MEMORY, 

COLUMNS 25-34. 

*END NAMES CONTROL 

*NAMES J SIGNALS T H t  START OF THE TRANSLATION MODE DICTIONAHY 
AiJO CAUSES A TRANSLATION MOUE NAME TABLE ( N  PHOGHAMMED 
hrONdS PER ENTAY). BLANKS KEPLACE ALL NAMES ANU 
D A T A  SLOTS NOT REFEKENCEU Ili THE DICTIONARY. 

*NLk P k G t  M CAUbES THE NEXT NEk PAGE T O  BE PAGED PAGE NO. 1. 

*NO CHtCK HEACTION C SUPPRESSES THE CHECKING OF THE OCCURRENCE OF THE SAME 
€VENT PREDICTED AT THE SAME TIME WITH DIFFEREhT VALUES, 
I F  THIS C A W  IS NOT PRESENT, THE EARLIEST OCCURRING 
EVENT I S  ACCEPTED. 

*NO E V ~ N T  CHLCK C FORCES ANY PkEDICTED EVENT T O  BE PROCtSSEDo 

*NO k i I 5 T O k Y  PRlr'IT C SUPPRESSES THE HISTORY PRINT OUT, ACTIONS AND HEACTIONSO 
(OFTEN USEU N I T H  *CYCLE L I S T  OR WITH MANY CASES kHEHE 
ONLY THE L I 5 T S  ARE t4EQUIRED.) 

*NO INPUT PHINT M CAUhtS SUPPHESSION OF THE INPUT CONVERSION PRIlvT OUT. 
I r  AS tu07 OTHERWISE SEEN tjy THE SIMULATOR, 

*NO hEACTION PHINT c SUP~HESSES PRINTING O F  THE REACTIONS T O  AN EVENT. 

*NO T K A N ~ L A T I O N  MODE 
M CAUbES PRINTING OF THE EVENT VARIABLE NAMES TO Ut I I J  

THL PREPROCESSOR DEFINED NAMES. 



c 
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*NO VAHIUULE PHINT J THE. VAKIABLES L ISTEO I N  COLUMNS 1-6 OF THE DATA LARDS 
FOLLOdING THIS CARD (T ILL  THE NEXT * CARD) WILL h O T  RE 
PHINTED I N  THE HISTORY PRINT OUT (SEE THE * L I S T  C A R O I .  

*W V O I D  PKINT C SUPPRESSES PRINTING OF VOIDED EVENTS. 

*PKINT BINARY NAMES 
M CAUbES THE UINARY OUTPUT TAPE TO BE INPUT AND ALL DATA 

I F  THE WORD NAMES APPLARS I N  COLUMNS 19-23 A F L A G  

OVENRIDDEN t j Y  THE *TRANSLATION MODE AND THE 

WILL dE CONVERTED FROM I T S  BINARY F O R M  AND PHIhT tD .  

WILL t3L SET FOR TRANSLATION MODE. THIS  OPTION WILL BE 

*NO TRANSLATION MOUE CAHDS AS THEY APPEAR ON ThE TAPE. 

*RESET 

* s t ~ ~ c  r . . . 11 

*SkT 

* S t T  NHMtS 

M H E S i O H t S  SAVED VALUL TAtjLE VALUES* THUS RESETTING THE 
VALUE TABLt  To A PREVIOUSLY DEFINED CONDITION. 

c SIGNALS VAHIOUS OPTIONS REGARDING THE SELECTIOfu 
OF THE NEXT EVENT. A 1 I N  COLUMN 12 CAUSES T H ~  LAST 
OCCURRING EVENT AT THE SAME TIME I N  THE ACTION TABLE TO 
BE bELECTED AS THE EVENT TO BE PROCESSED (NORMAL MODE 
IS ro  SELECT THE ~ARLIEST OCCURRING EVENT). 
A 1 IN COLUMN 11 CAUSES A 0 VALUE EVENT TO BE TRLATED 
AS A TEHMINAL ( I T  WILL NOT LOOK UP I T S  HEFLHENCES). 

M THE VALUE lABLE I S  CLEAHkL) TO ZEROS, THEN VALUtS 
SPLLIFIEO ON THE O A T A  CARDS FOLLOWING THE *SET CARD 

EiJCOUNTEH OF THE *END SET CONTROL CARD, AND THL SET 
VALUE TABLE I S  SAVED, TO UE RESTORED ONLY kHEN ThE 
*HEbET C A R D  IS  USED. 

AHE PLACED I N  THE VALUE TABLE, SETTING STOPS W I T H  THE 

M THIS  CAHO CAUSES I N I T I A L I Z A T I O N  T O  TAKE PLACE IF THE 
VAkIIAdLE NAMES ARE TO RE TRANSLATED I N  A *PRINT bINARY 

ABOUT MODEL SIZE.  I N  PAHTICULAR I T  SHOULD l3E USED I F  
THEHE At<E MORE THAN ABOUT 1200 VARIABLES AND THE 
THANSLATION NAME IS PROGRAM DEFINED TO BE MORL THAN 

SLUUENCL~ THIS CAHD SHOULO BE USED I F  THERE I S  QUESTION 

24 CHAHACTEKS I N  LENGTH. 

J T H t  VAHIABLtS L ISTEU I N  COLUMNS 1-6 OF THE CAKDS 
hrHILH FOLLOW THIS  ONE WILL bE DEFINED AS TERMINALS, 
T H I s  MLANS THAT THEY WILL NO LONGER REFERENCE T H t  
EwUATIOFJS Ilu NHICH THEY AHE USED OR ACTIVATE OTHtR 
VAHiABLESa 

J CAUsES I N I T I A L I Z A T I O N  PERMITTING ALL VARIABLES TC, t3tI 
PRItJTEDa THIS SET UP I S  CHANGED BY THE *VAHIAtjLE PRINT 
AND T H t  *NO VARIAfjLE PRINT CONTROL CARDS (O.V.1. 
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*SINGLE SPACE M CAUbES THE EVENT PRINT OUT TO BE SINGLE SPACEU. 

*SUPPRtSS cONTHGL CARDS 
C 

*THANSLAIION MODE c 

* V A R I A b L t  PRINT 

* 

J 

M 

ti 

SUPPRESS THE PRINTING OF ALL CONTROL CARDS FROM THE 
OCCURHENCE OF T H I S  CARD T O  THE F IRST CONTROL CARU OF THE 
NEXr CASE. ALL COMMENT CARDS WILL BE PRINTED, 

CAU5ES VARIABLES UEFINED 13Y EITHER THE PROGRAM OK ThE 
*SET TlihMINALS OPTION TO dE I D E N T I F I E D  AS TERMINALS. 

PLALES THE T ITLE S P L C I F I k D  I N  COLUMNS 7-80 INTO THE 
T I T L L  STORAGE, THE T I T L E  WILL BE PRINTED STARTING ON 
THE NEXT AND FOLLOWING PAGES, 

C A U X S  PRINTING OF EVENTS I N  THE HISTORY TO BE PHINTED 
AND REPLACING S I X  CHARACTER VARIABLE NAMES WITH 
DICTIONARY NAMES. ANY L I S T S  TAKEN WILL PRINT UICTIONARY 
NAMtS. 

THE VARIABLES L ISTED IN COLUMNS 1-6 O F  THE C A W S  
FOLLGWIW THIS CARD ( U N T I L  THE NEXT * CARD) WILL 
 ti^ PRINTED I r d  THE H ~ S T O H Y  PHINT OUT, THE PRINTING OF 
ALL OTHER VAHIAULES WILL dE SUPPRESSED, (ALSO SEE 
THE * L I S T  C A R 3  FOR THE EFFECT ON A L I S T ,  1 

COMMENT CAhU, ANYTHING DESIRED M A Y  BE PLACED iN 

OCCURHErVCE LVEN I F  THE *SUPPRESS CONTROL CARDS OPTION 
COLUMNS 7-MUe I T  k ILL  BE PRINTEO AT THE TIME OF I T S  

HAS BEEN GIVEN, 

SIGNALS THL END OF A HUN. ONLY ONE O F  THIS  CARD IS 

ONE. THEY WILL BE IGNOHEOI 
REQUIRED AND I F  THEHE ARE ANY CARDS FOLLOWING T H I S  



. 
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BECAUSE OF THE NUMBER OF CONTROL CARDS AVAILABLE TO CONTROL THE PROCLSSING 
OF D A T A  FOR THE DNS SIMULArION PROGRAM I T  HAS FELT THAT THE FOLLOWING L I S T S  
COULD t.'E USEFUL. EACH L I S T  REPRESENTS A GROUPING OF CONTROL CARDS THAT ARE 
RELATEL) BY FUNCTION, USE, 3 R  TYPE. SEE THE ALPHABETICAL L I S T  FOR DETAILS. 

1. Job Of? CASE CONTHOL 
THESt CARDS DEFINE OPERATING MODE, CALL I N  TAULES AND TEHMINATE 
A HUN 

* L O G I C A L  MObE (RELATED TO GROUP 8.1 
*BEGINtT,P. 
*'b!b39& 

2. VALUE TAhLk LFFLCTS (SET) 
'IHESEL CARDS DIRECT THE PRESETTING OF VALUES Of? SAVE AND kESTORE 
THE VALUE TABLE. 

* S t T  
*END SET 
*CLEAH 
*RESET 
* INSET 

3. PAkAMETEH DEFINING CONTkOL 
THtSt: CARDS SIGNAL THE OCCURRENCE OF INFORMATION RELATED TO 
rJAMES VARIAULES. (SEE ALSO GROUPS 2.) 

*NAMES 
*END NAMES 
* S t T  TEHMINALS 
*VAH1ABLE PRINT 
*NO UARIABLE PRINT 

4, VARIABLE PkOCESSING CONTROL 
THESL CONTROLS AFFLCT THE ACTUAL PROCESSING OF EVENTS I N  A 
H I ST OHY 

*SELECT 
*SLT TEHMINALS 
*NO CHECK RtACTION 
*NO tVENT CHECK 

5 .  LlSi OK VALUE TAbLE PHIbJTIiJci 
THt5E  CARDS CAUSE VARIOUS L I S T S  O F  VARIABLE VALUES TO BE 
FH1NTL.D. 

* L I S T  
*CYCLE L I S T  
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b r  FOKMS CGNTKOL 
THtRE AH€ StVEHAL TYPES OF CARDS WHICH AFFECT THE ACTUAL 
f+'H I N 1 t D OUT PU T 

*SINGLE SPACE 
*DOUbLL SPACE 
*NLW PAGt 
* tJECT 
* T I  TLE 

b o  PKINTING 

* 
~suPPHESL,  CONTROL CARDS 
*NO HISTORY PRINT 
*NO REACTION PRINT 
*NO INPUT PRINT 
*NO VOID PHINT 
*SETUP Pt3INT 

C. VAKIAbLL P H I h T I N t i  ( S E t  ALSO GROUP 7 . )  
*StTuP PKINT 
*1v0 vAKIABLL PRINT 
* v A R I A ~ L L  PRINT 
*id0 v O I O  P k I N T  
+TERMIIUAL P R I ~ T  

C r  VALUti MOLJIFYING 

*b I AS P N 

7 . TKAhUSLATIOiJ WODt  
Tt-iksk CARUS RELATE T O  A REPLACEMENT OF THE 6-CHARACTEN VARIABLE 
I'.AMES B y  UP TO 24 CHARACTER VARIABLE NAMES. (SEE GHOUP 8.) 

*THAIUSLA Ti Old MODE 
*NO THANSLATIOh MODE 
*NAMES 
*EiW F4AIVIE.S 

U. sSVIULATICI~ 6lNAHY OUTPUT AND PASS I 1  PRINTING 
AS MOUELS HAVE GHOWN LARGER AND MORE COMPLEX A F A C I L I T Y  WAS 
P'EWIHED W H l C H  kOULO A L L O W  FOR tETTER COMMUNICATION (AND 
THUS HEWUIHING TRANSLATION AND E D I T I N G )  AS WELL AS PHUVIOE 

wLAIVS FOH FURTHER EDITING,  DI5PLAY AND ANALYSIS. THL FOLLOWING 
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CARDS ALLOW FOH THE SIMULATION TO BE OUTPUT I N  BINARY FOH 
IMMEDIATE Pr i INTING OR FOR LATER REPROCESSING* (SEE ALSO GROUPS 
7 AND 1.) 

*BINARY OUTPUT 
*COPY NAMES 
*END t3INAHY OUTPUT 
*SLT NAMES 
* ? H I N T  BINARY 
*DELETE REACTIONS 
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L I S T  OF DATA FORMATS, THE SIMULATOR 

T H t  CONTROL CARDS PHEvIOUSLY DESCRIBED ARE USED TO DETERMINE THE TYPE 
OF SIMULATION. THE CAHDS TO IjE DESCRIBED tjELOuJ A R L  OF SEVERAL KINDS BUT THEY 
HAVE ThE CHARACTEKISTIC THAT THEIR EFFECT I S  ON THE HISTORY AND I S  IN TIME. 
THE OICTiOlvARY C A T A  CARDS MODIFY VARIABLE NAMES OR AFFECT THEIR VALUtlS. THE 
ACTION COMMAND CAKUS AFFECT THE VALUE TAULL PRIMARILY, ALTHOUGH THE HANGE 
OF APPLICATION I S  EXPANDINb TO INCLUDE CONTROLS WHICH NEED TO BE APPLIEO I N  
TIME. THE VARIABLE EVENT INPUT CARDS OPERATE DIRECTLY ON THE MODEL, 

I, VAHlAULE EVEhT IhPUT CAKDS 

THESE AHE THE CARDS WHICH DRIVE THE MODEL I N  TIME, THE TIME SPECIFIED 
ON THE EARLIEST SELLCTED CARD OF A CASE SETS THE CLOCK. THE SIMULATION CLOCK 
I S  THE11 MODIFIEC A 5  DEFINLL) t3Y EVENT PICK UP AND DROP OUT TIMES AS CALLtD FOR 
BY THE EQUATION OtPENDENCItS. 

A, VAtTIAbLE. EVENT INPUT CARDS 
FOFIFIAT, FREE F I E L D ,  BLANKS M A Y  BE FREELY INTERSPERSED. 

THE GEINEHAL FORM I S  
NAMt = VALUE AT TIME. 

NAME = A VARIABLE NAME, 1-6 CHARACTEHS I N  LENGTH USING 
A-ZI 0-90 

VALUE = 0, 1, 0 . 0 ,  1.0, O k  ANY NUMBER O F  THE FORM MaN 
TIME = TIME OF ACTION AND I S  OF THE FORM 

ND NH NM NS NLI .WHERE 
14 = AN INTEGER SPECIFYING THE NUMBER OF UNITS 

OF THE TIME SPECIFIED BY THE CHAHACTLR TO 

CHARACTLRS AND THEIR MEANINGS ARE 
THE RIGHT OF THtl INTEGER. THE ALLOWED 

D = DAYS 
H = HOURS 
M = MINUTES 
S = SECONDS 
L = MILLISECONDS 

THE TIPIE SPECIFICATION M A Y  BE ORDERED I N  ANY FASHION, 
ANY OH ALL O F  THE UNITS M A Y  BE LEFT OUT, AND BLANKS 
M A Y  BE INTERSPEHSEDo I F  ONLY AN INTEGER I S  PRESENT 
THEN TIiE TIME I S  ASSUMED TO t3E I N  MILLISECONDS. 
EXAMPLtS F O L L O W a o o  

A = 1,O AT 10. 
I3 1 0 0  A T  24Ho 
C = 1.0 AT 10 6H 45M 38 S 572 L e  
D = 1  AT 9 r  

THUS THE FIRST TWO EVENTS ARE EQUIVALENT. EVENT C WILL 
TAKE PLACE AT THE END O F  1 DAY, 6 HOURS, 45 MINUTES, 
38 SECONDS AND 572 MILLISECONDSi D WILL TAKE PLACE AT 
9 MILLISECONDS. N0TEaa.A ' a '  (PERIOD) MUST APPEAR AT THE 
ENU 

I 
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USAGLe THESE CARDS ARE THE ACTIVITY INPUTS TO TH: SYSTEM B t I N c i  
SIMULATED, THEY M A Y  REPRESENT STARTING EVLNTS (BUTTON 
PUSHING), I N I T I A T I N G  EVENTS FROM A PRE-SET SYSTEM, OR 
MALFUNCTIONS, 

H a  CHANGE TIME INPUT CARD 

FORMAT, FREE FJELD, ALTERNATIVE VERSIONS AHE GIVEN BELOW, 
THE GENERAL FOKM I S  

THE PUNCTUATION MUST APPEAR, 
NAME = SAME AS ON EVENT INPUT CARD, 
TIME = SAME AS ON EVENT INPUT CARD, THE WORD ' A T '  MUST 

NAME, AT TIME t X, DELAY, 

PRECEDE THE TIME, 
X = ONE OF P FOR PICKUP TIME (REFERENCES TIME 

TAt3Lt; 1) 
OR D FOR OROP OUT TIME (REFERENCES TIME 

TABLE 2) 
DELAY= THE TIME DELAY TO UE INSERTED I N  THE SPECIFIED 

TIME TABLE, I T S  FORMAT I S  IDENTICAL TO 'TIME'  
OH MAY BE THE CHARACTER 'I' SPECIFYING I N F I N I T Y .  

EXAMPLES FOLLOWe,, 
A t AT 45 M 32s P P, 50OCa 
V A R Y I T ,  A T  1H e De 30M 30S, 
B P A T  l H , P , I e  

A WILL CHANGE I T S  PICK UP TIME TO 500 MILLISECONUS A T  
45 MINUTES AND 32 SECONDS, BUT AT 1 HOUR B WILL f3E 
PREVENTED FROM EVER PICKING UP, VAHYIT WILL HAVE I T 5  

THESE CHANGES WILL HOLD FOR THE L I F E  OF A CASE, UNLLSS 
SUPERCCDED BY A LATER INPUT I N  THE SAME CASE, 

OROP OUT TIME CHANGED AS SPECIFIED. 

USAGE, THESE CARDS CHANGE THE REFERENCED TIME TABLE ENTHIES FOR 

THIS  PHOVIDES A MEANS FOR INSERTING TIME DELAYS ANTO THE 
THE VAKIABLE SPECIFIED, FOR THE L I F E  OF THE CASE, 

MODEL OR FOR PREVENTING A VARIABLE FROM ACTING A T  ALL, 

11, VAk IAbLE PAFAtCTEF? DATA CARDS 

THtSE DATA CARDS AHt; ALL DEFINED AFTER SOME CONTROL CARD I S  GIVEIvr 

*NAMES L A T A  CAHDmea 

FORMAT, COLa  1- 6 S I X  CHARACTER CODED MODEL NAME 
C O L I  13-36 THE CORRESPONDING TRANSLATION MODE NAME 

USAGE, THIS  CARD IS USED I N  CONJUNCTION WITH THE *TRANSLATION 
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MODE AND I T S  OPTIONS. 

*VARIABLE PRINT NAME CARDS,** 

FORMAT, COLI 1- 6 S I X  CHARACTER CODED VARIABLE NAME 

USAGE, ONLY THE VARIABLES SPECIFIED WILL BE PRINTED OUT I N  THE 
HISTORY 

FORMAT, C O L o  1- 6 S I X  CHARACTER CODED VARIABLE NAME 

USAGL, THE NAME SPECIFIED WILL BE DELETED I N  ACTION PRINT OUTS 
AND THE CORRESPONDING REACTION WILL BE DELETED ALSO, 

SET MODE A C ’ I ’ I V I T Y  CARDS***  

FORMAT, VAHIABLE = Be 
VARIABLE M A Y  BE 1-6 CHARACTEHS INCLUDING A-Z, 0-9, 
THE EQUAL SIGN AND PERIOD MUST BE PRESENT. 
B IS ONE OF 0 OR 1 I N  * L O G I C A L  MODLr 

USAGE0 THESE CARDS OCCUR AS A BLOCK, ONE EQUATION PER CARD, 
THEY AKE USED WITH THE *SET CAHD AND SPECIFY THE VALUE 
TO N H I C H  THE VARIABLE I S  TO BE SET I N  THE STATE TABLE, 

*SET TEHKINALS NAME CARD 

FORMAT. COL. 1- 6 S I X  CHARACTEH CODED VARIABLE NAME, 

USAGE, ANY VAHIABLE APPEARING I N  THIS  DECK WILL BE TREATED AS A 
TERMINAL, THAT IS ,  THE EQUATIONS I N  WHICH I T  I S  USE0 WILL 
NOT BE LOOKED UP DURING THE HISTORY, THESE CARDS WILL 
HEMAIN I N  EFFECT THROUGHOUT A JOB, 

1 x 1 .  ACTION COMMAND DATA CARDS 

THESE CARDS ARE CONVEHTEO ON INPUT INTO A FORM L I K E  THE VARIAULE EVENT 
INPUT CARDS AND AH€ THEHEAFTER TREATED L I K E  ACTION DATA, DUE TO T H E I k  NATURE, 
THEIR TIME I S  ACJUSTED TO INSURE THAT ALL ACTIONS T O  OCCUR AT THE TIME 5PECIF IED 

FOR A CASE BE AS FOLLOwS,, CONTROL CARDS 
ON THEbE CARDS k ILL  HAVE OCCURRED, I T  I S  t4ECOMMENDED THEREFGRE THAT DECK SET UP 

ACTION COMMAND CARDS 
VARIABLE EVENT INPUT CAHDS 

L I S T  AT T I M E  CARD,., 
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FORMAT, COL.  1-12 * L I S T  AT 
(4 S I X  CHARACTER WORDS). 

COLI  13-72 ND NH NM NS NLe 
THE TIME SPECIFICATION FORMAT I S  THE SAME 
AS THE VARIABLE EVENT INPUT CARDS ( Q , V , ) .  

USAGE. T H I S  CARD CAUSES THE PRINTING OF A L I S T  O F  ALL VARIABLES, 
AND THEIR STATES, AT THE TIME SPECIFIED, AN INTEHHUPT 
Of THE SIMULATION HISTORY I S  EFFECTED AT THE SIMULATION 
TIME SPECIFIED, SIMULATION HISTORY CONTINUES 
AFTER THE L I S T  I S  COMPLETE. 
I N  ADDITION TO THE L I S T  THE CURRENT CONTENTS O F  THE 
ACTION TABLE ARE PRINTED, THUS A COMPLETE PICTUHE O F  
THE MOUEL I S  GIVEN AT AN INSTANT OF DYNAMIC TIME, THE 
STATE OF EVERY ELEMENT OF THE MODEL AND THE EVENTS 

8E USE0 FOR DETAILED ANALYSIS OF MODEL BEHAVIOR OH 
TO DETERMINE THE MODEL STATUS SO THAT A LATER RUN CAN 
START FROM THE SPECIFIED POINT I N  TIME, EL IMINATING 
START UP FROM THE BEGINNING. 

WAITING T O  TAKE. PLACE ARE DISPLAYED. T H I S  FEATURE CAN 

L I S T  PUNCH A T  TIME CAKD.,, 

FORMAT. SAME A b  THE L I S T  AT TIME CARD LXCEPT 
C O L e  6 P 

USAGE, A L I S T  I S  PUNCHED I N  THE SAME FORMAT AS A 'SET' M O D t  
A C T I V I  I Y  CARD. 
THE L I S T  I S  BOTH PRINTED AND PUNCHED UNDER T H I S  OPTION, 
A COMMON USE FOR THESE CARDS IS TO PRESET A SIMULATION RUN 
T O  ELIMINATE START UP A T  THE BEGINNING, NOTE THAT I F  THE 
* L I S T 1  OPTION I S  I N  EFFECT THEN ONLY VARIABLES WlTH A VALUE 
O F  NON-ZERO WILL BE PRINTED AND PUNCHED, 

HALT AT TIME CARD,., 

FORMPT. C O L .  1-6 *HALT 
FOR THE KEST OF THE FORMAT SEE THE L I S T  AT TIME CARU. 

USAGE, THIS  C A R D  CAUSES THE SIMULATION HISTORY TO TERMINATL 
I F  THE TIME SPECIFIED I S  EXCEEDED I N  THE HISTORY, A 
STATE L I S T  OF ALL VAHIABLES I S  PRINTED BEFORE THE RUN 
I S  TEHMINATEDe 
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TAPE AbSIGNMENTSp THE PREPROCESSOR 

TAPE TAPE TAPE TAPE NO, OF MACHINE TAPE 
UNir LABEL MODE U t N S I T Y  F ILES FUNCTION CONTENTS 

STD I MIXEO 1 INPUT PHOGRAM AND D A T A .  A 2  

BINARY MODEL TAPLe A 6  MOD dINAHY H i  10111 SAVE 

A 7  S P I N  dCU H I  1 L O A D I U T I L I T Y  
I F  LOAD, CONTAINS 

PREPROCESSOH INPUTS, 
OTHERWISE U T I L I T Y .  

b t  STDI  ucu 1 PRINT Pf l INT OUT OF T H t  INPUTS. - 



GENERAL DYNAMICS CONVAIR 050 

TAPE A5SIGNMENTSt TH€ DNS SIMULATOH 

TAPL TAPE TAPE TAPE NO, OF MACHINE TAPE 
U N l T  LABEL MWE D t N s I T Y  F I L E S  FUNCTION CONTENTS 

A 2  DSA MIXED 1 INPUT PROGRAM AND DATA, 

A 4  BST tj lNAHY HI 1 U T I L I T Y  SAVE VALUES (SET-RtSET).  

A5 DPU aco 1 PUNCH PUNCHED LISTS. 

Ab BCiD d IiJAHY HI 10111 LOAD BINARY MODEL TAPE, l l T H  
F I L E  CONTAINS DICTIONARY 
OH SYNONYM NAMES I F  
PRESENT + 

A 7  t3OT BINAHY h1 

H 3  ul4E dllVAHY H I  0 

ub ULV dCi) 

1 SAVE I F  SAVE, BIIuAHY OUTPUT 
TAPE CONTAINlNG BINARY 
FORM O F  THE OUTPUT 
FOR USE WITH OThER 
PROGHAMS 

U T I L I T Y  I F  U T I L I T Y ,  MAY bE USED 
FOR PRINTING WITH 
LARGE MODELS. 

uTILIrY CONVERTED  INPUT^ I r J  
BINARY FORM. 

PRINT PNINT OUT OF INPUTS, 
HISTORY, AND LISTS,  
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UESCRIPTION OF SUBROUTINESt THE PREPROCESSOR 

NAME FuNCTICN 

STAHTEK C A L L  MAIN PKOGHAM ( M A I I U )  AND GET PHOGRAM STAHTED. 

MAIN DKIVEK FGH THE PHEPHOCESSOH, PERFORMS ALL INPUT-OUTPUT THROUGH ThE 
10 U T I L I T Y  HOUTINES AND INTERPRETS THE OATA CALLING A L L  APPROPRIATE 
ROUTINES. 

DOPUDO PKoCESS k NAML AND TIME DATA CARD AND BUILD TIME TABLES. . 

PHOFUN 

TAU4 

DOTAB5 

I O  

ERKEM 

0 LCSB 

U T I L  

KDC 

FBzD 

SDuMP 

. ETTSP 

NEKH 
HEHR 

PkuCESS AN EclrUATION DATA CARD AND UUILD THE EQUATION TAHLE. 

d U l L O  THE 1 lWlHECT KEFEHENCE TABLE. 

BUILD T H t  UIHECT REFERENCE .TABLE* 

INPUT-OUTPUT U T I L I T Y  dOUTINES. ALL IO I S  ACTUALLY DONE FROM THESt 
HOUTINEb* 

P l tSSAGE " d l  T t K  KOUTlNE CONTAINS ALL MESSAGES AND WRITES THEM. 

LINE AEdD PkbE COUNTlN(j IS DONE F R O M  THIS  ROUTINt t  WHEN COUNTS AHt  
tACEtDEO P A b t  EJECTs AHE FOHCED AND THE T I T L E  AND SUBTITLES AHti 
PK I hTED . 
COhTAINS V A t 4 I O l J S  UTLL ITY HOUTINESt PREDOMINANTLY THOSE RELATE0 16 
O A T A  M O V E  M t r v  r . 
DE C: I $1 A L TO tj I N A!? Y C ON V E fi S I O N  

UIhARY T G  UECIMAL CONVEKSION HOUTINES. 

PKOCESSLS A h  ENCOUNrEHED END OF TAPE. CONOITlON ON THE PROGRAM5 
STAFdDARb PKI I \T TAPE, 

Gt iu tHAL ILED h~ I TE t W O H  RECOVERY HOUT IhES ( TAPE 1 . 
GENEkALILEU kEAO EH&Ot{ kECOVEHY ROUTINE (TAPE),  

START UUIV~MY F t O G T I l u t  MAIiJTAZNED FOH COMPATIBILITY PURPOSES. 

'(PDUMP MSFC COMPUTATION LAB ROUTINE FOR TAKING MEMORY DUMP). 

051 
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DESCRIPTION OF SUBROUTINES, THE SIMULATOR 

NAME FUIdCTION 

STARTEN C A L L  MAIN PriOGKAM (NdS)  ANO GET PROGRAM STARTED, 

ria5 DKIvER f @ K  THE SIMULATOR, PROVIDES A SKELETON FOR T H E  MAIN ACTION 
L O W S  OF THE PROGRAM , 

HEiJIf ' J  HtHDS AlvC CONVERTS ALL INPUT, I F  E H K O H S  ARE DETECTED ALL INPUT 15 
Pt<OCESSEC bUT THE kdN IS THEN TERMINATED, 

ACTIN BKlE\IGS I N  THE C O ~ \ ~ € K T E D  INPUT DATA ONE CASE AT A T IME AND PEkFORtuiS 
TdtCESSAkY l [ J I T I A L I L u T I O N  FOH EACH CASE, 

BACTIh  t31NAFIY OGTPUT TAPE PRINT SUBROUTINE, 

S U W  CONTAINS A IuLJMHEH OF THE WOKKING SUBROUTINES FOR THE PROCESSING OF THE 
EFFkCTS CF AI\ ACTIOI'v I N  A CASE, THE PHIMkHY SUBHOUTINES ARE 
L ISTLD tjELOri. , 

5 t l  HE 
CLtANC 
ZSTAT 
f\rbl A T  
U U l  CK 

CHLCK FOH CASE OVERRUN IN NUMBER O F  E V E N T S .  
bcr IHE N E X T  EVEF~T T O  PROCESS, 
TEST A VAHIAHLE NAME T O  SEE I F  I T  15 A COMMAND TO PROCLSS, 

STOKL A VAk lAdLE VALUE I N  TtiE VALUE TABLE, 
C H t C h  AN A C I I V I T Y  BEFORE I T  ENTERS PROCESSING, 

SET bP TO T t S T  FOR THE EFFECTS O F  A N  EVLNT. 
TETEKIVIIIUES bitiE1HER OR NOT THEHE I 5  A REACTION TO T H I S  VAtlIAbLE. 
CHLCK T H t  HtPCTION TO SEE I F  I T  I S  V A L I L ) ,  
SET A R t A C T l O i J  I h  THE REACTION TAdL t .  

t V t K G L  T I E  ACTION AND REACTION TABLES AND RESET THE ACTION 
COuNTtR , 

CLLHN U? AFTER CASE END, 

P R l h l  THE HtACTION TABLE, 

SET UP fog ~ H i i  NEXT EVENT TO AE PROCESSED, 

S t T b  THE VALUES OF ALL VARIABLES TO ZERO, 0 

SET5 T H t  VALUES O F  ALL VARIABLES TO ONE, 
CHtCK TO SL.t THAT AVAILABLE MEMOHY IS LEFT, 

EVHLU DtTEkJ4I iuk l H t  N A M t  ANI.) VALUE OF A SPECIFIED EQUATION AS A RESULT 
OF LVALUAT~NG I T .  

U T l L  C O ~ T A I ~ J S  A v A H I ~ T Y  OF U T I L I T Y  ROUTIIUES FOR USE UY THE MAIN RObTIluES 
A b  L ISTEC UELCiW,,,, 

F t l I M  FETCH THE PlCK UP OK DROP OUT TIME FOR A SPECIFIED VAHIAbLE, 
TCP TEST FOK TIIJIE PARAMETER CHANGES. 
G t T L Y  FETCH THE NEXT SYMBOL FROM AN EQUATION, 
GEThAK FETCH AN EQUATION NAME. 
bLTVAL FETCH A VARIAdLE VALUE, 
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DYFCH FE,TCH THE NEXT B C I  CHARACTER. 
SEFCH I N I r I A L I Z E  THE DYFCH ROUTINE. 
MLSCELLANEOU~ DATA MOVEMENT ROUTINES 

I O  CONTAIFdS ALL OIKECT INPUT-OUTPUT ROUTINES, 

O T  OUTPUT CONVEHSIOrd AND TRANSLATION SUBROUTINES FOR HISTORY AND VALUE 
L I S T  D A T A .  

LCSB L I N E  AND PAGE COUNTING IS DONE FROM THIS ROUTINE, I F  COUNTS ARE 
EXCEEDED P A G t  EJECTb ARE GENERATED AND T I T L E  L INES AND SUBTITLES 

I N  THIS SUbKOUTINE. 
AHit PRINTED. ALSO THE ROUTINES TO.AUJUST THE SUBTITLES ARE COI’JTAINEU 

ERt+EM THIS ROUTIIdE. CONTAINS ALL MESSAGES AND PRINTS THEM OUT. 

C F D ~ F H  CONVERT CECIMAL TO UINAHY. 

FO2D CONVERT EIiqAkY T O  D L C I M A L .  

FLFX CUi\\lERT F L U A 7 1 N G  POlNT T O  FIXED AND F IXED POINT TO FLOATING, 

SDUMP Dub’&iY ROClTlNt FOR TAKING A TEMPORARY MEMOt3Y DUMP THRU PDUMP. 

WEdR-KtHK Gt iNERkLILLD HEAD-WRITE TAPE ERROH HECOVEHY ROUTINES. 

053 

START DUMMY ROUTINE MAINTAINED FOR COMPATIBILITY PURPOSES. 

(PDUMP MSFC COMPUTATION LAB ROUTINE FOR TAKING MEMORY DUMP). 
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PROGRAM SPECIFICATIONS,  DNS DOWNmTRANSLATION AND CALLING PROGRAM 

1. TITL~;... DNS UOlN TRANbLATION AND CULLING PROGKAM 
2. ACHONYM*.DT+C 
3. AUTHOHe*DeH* OIAODIGO 
U e  DAlEerOCTOBERt 1965 
5 .  MACHINE KEWUIKEDe* I t jM 7090, 7094, DCS-7044.7094 
6. O W R A T I N G  SYSTEM,.IBSYb 
7. MOl’JITtR SYSTEM. r16J06 
8, LAi’JGUAGk..MAP (MACHO AbSEMULY PROGRAM) AND FORTRAN I V  
9. MACHINL HEWUIHEMENIS..4 TAPE UNITS, 1 ON-LINE PRINTER, 2 CHANNELS 
lU. TlMING. . (1 ( ’  * (NO. OF ACTIVE TIME CARDS) 5 0 )  SECONDS + 25 SECONDS* 
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INSTALLATION DECK SETUP, 
THE DOWN TRANSLATION AND CULLING PROGRAM 

10 SUBMIT A COMPUTEH RUN TO THE MSFC COMPUTATION LABORATORY 
THE FULLOWING DECK SETUP IS HEQUIHED... 

CARD COLUMNS 
OUOOOUOUU11111~111122222~22~2333333333344444444445555~55555666666666677777777 
123~5~7~~0123~~676901234~b7~9012~45678901234567~9012345678901234567~901234567 

$JOd NASA-J.H.LOGAN ~ 6 5 0 6 7 0 e 0 2 e 1 2 ~ 1 4 M E  LOGANS B I N  
BATTACH A 7  
$AS SYSCHK2tHI  
BPAUSt RtADY TAPES 
5EXECUTt IBJUt3 
B I B J O b  GO~DLO(~IC, IJ IAP~FILES,NOSOUHCE 

A PHOPEKLY F I L L E D  OUT OPERATOR INSTHUCTION CARD WITH THE NECESAHY 
SAVE I\ILU PKINT LudELS WILL ACCOMPANY THE PROGHAM DECK. 



DTC PROGRAM INSTRUCTION CARD 

I 1  

Operation code = 11 Production 
1 2  Checkout 

Times U t i l i t y  

m A M Y E R  

Equations and Times and Names may 
be printed,  punched, o r  used 
d i r e c t l y  a s  input  t o  the  Pre- 

/processor  Program. 

If' a run i s  t o  be  used for  a check- 
out  only, then put t he  A7 up i n  
the  "WORK" column of the "INPUT 
TAPE" l i s t  and do not include a 
"SAVE" request. 
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TAPE TAPE 
U h l T  LABEL 

A 2  S Y S I N l  

SYSOUl 

TAPE ASSIGNMENTS, 
OOWN THANSLATION AND CALLING PROGRAM 

TAPE TAPE NO, OF MACHINE v TAPE 
MOUE DLNSITY F I L E S  FUNCTION CONTENTS 

MIXED 1 INPUT PHOGRAM AND DATA, 

6CU HI 1 SAVE CONVERTED (CODEU) TIMES 
EOUATJONSv AND DICTIONANY, 
CAN BE PRINTED OR PUNCHED. 

6 i N  H I  1 U T I L I T Y  STORAGE FOR THE TIMES, 

dCQ 1 PRINT PRINT OUT OF INPUTSv AND 
CULLED AND CODED INPUTS. 
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DNS DOWN THANSLATION AND CULLING PROGRAM DESCRIPTION 

PURPObE. GIVEN A SET O F  VARIABLE TIME CARUS AND EQUATION CARDS DEFINING 
A MOOEL FOH OISCKETE NETWORK SYSTEM SIMULATION 

1) TRANSLATE TtiE ORIGINAL VARIABLE NAME OF 1-30 CHARACTEHS I N  
LElvGTH ( T H I b  REPRESENTS PROGRAM CAPACITY, THE NORMAL 
STANDARD I S  1-24 CHARACTEHS OH LESS I N  LENGTH) TO AN ARBITRARY 
SIMULATION M O O L L  NAME O F  3 CHARACTERS I N  LENGTH, 

2) GOWNTHANSLAFE THE L O G I C  EQUATIONS USING THE NEW ARBITKARY 
3 CHARACTER VAHIAULE NAMES, AND 
LL IM lNATE I iuACTIVE VARIABLES FROM THE EQUATION (DEFINED AS 
INACTIVE OH SIMPLY NOT PRESENT I N  ThE TIME CARD DECK), 

3 )  CRtATE A MOUEL TAPE I N  TH€ DNS PHEPKOCESSOR INPUT FORMAT, 
INCLUUING A REFERENCE. DICTIONARY OF ORIGINAL NAMES TO NEh 
IUAMES. 

METHOU . ThE SE-QUENCE OF L)TC PROCESSING 15 AS FOLLOkSeor 

A .  INPUT TIME CARDS 
1. STONE EXTtdNAL NAME I N  EXTERNAL NAME TABLE AND CODE k A M t  

2. PLACE T I M L b ,  CARD IDENTIFICATIONSP AND INTERNAL NAME ON 
I N  INTEkIJAL fJAKE ’TABLE, 

I d t O l A K Y  TAPE. 

ti. EWATIW P’HOCLSSING 
1 0  S t T  UP NAML OPERATION TABLE SKELETON, 
2. C O O L  OPtRATIONSr 

C. CULLiNG PHOCEbSING 
1 COt\DtNSE T t l t  EQUATION ELIMINATING INACTIVE VARIABLE NAMES, 

20 tVALUATE EXPHESSIONS I N S I D t  PAHENTHESES ELIMINATING 
AND CAHHY NOT ( / I  SYMBOLS LNTO SUCCEEDING OPERATORS OH IuAMES. 

0 ktiEl\I I T  BECOMES EMPTY OH WHEN OEVLY ONE VARIABLE I s  LLFT 
( L A K K Y  NOT> TO THE ONE VAHIAULE).  

3 r  HtCUIJDENSt THE EQUATION ELIMINATING EQUATION ELEMENTS RtDUCED 

4. ELIMINATE KEDUNDANT OPERATORS AND KESTORE PARENTHtSIS CODES 
T C  L t K U  t3Y S I E P  2. 

8 u C K  TO OHlGINAL FORM. 

OkCK LETUP. THE UECK S€TUP GIVEN UELOW WILL BE UStFUL TO PRODUCTIOh PEhSONNEL 
AS wtLL AS PROVIDING CLARIFICATION F O H  METHOD. 
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CARD COLUMlvS 
OOOO~UOUO11111111112222222~22233333333333444444444455555555556666666666777 
12345b7~901234~678901~34~~789012345678901~3456789~1234567090123456789012  

%SETUP CK2 DNS,PRINToSAVE (SAVE THE NEW MODEL TAPE FOR THE PREPROCESSOH) 
BLXECUTE I I5JOt3 (REFERENCE MONITER UNDER IBSYS)  
BIBJOb GO,DLOGICPMAPIFILES,NOSOURCE (MONITER OPTIONS) 

81RLDh UCTUNS 
(MAIN PHOGHAM AND URIVEH TO SUBROUTINE USAGE) 

BUKENU UCTONS 

BIBLOH TIMCRD 
(PHOCESS TIM& CAHDbm,. 

1, HEAL) kODEL T I M E  CAROS FROM SYSINlm 
2. O E L t T t  INACTlVE VARIABLES AND CREATE TABLES FOR EXTERNAL lvAME 

3. C R E A T t  INTERMEDIATE TIME TAPt.  1 
T O  lNTERluAL NAME TRANSLATION AND SEARCH. 

BOKENU T lMCRD 

BlULDH tWUAX 
(HEADING O F  EQUATION CARDS AND I N I T I A L  SETUP... 

1. R L A O  tuUATION CARD AND PRINT I T  OUT, PLACE ANY COMMENT CAKD 

2 .  PbOCESS THE LQUATION IDENTIFYING EACH OPSRATOR AND NAluikv 
I~MLDIATLLY urd 'DNS MODEL TAPE. 

ArvD Cf i tATING A SKELETON TABLE FOH THE EQUATION* 
3.  ChIiLK FOK ILLEGAL CHARACTERS, I F  FOUhD OtLETE THE €QUATIOIL. 

0 
4. MAINTAIN CAHL) IDS (COLS. 73-80) FOR CARRY OVER TO CULL AND 

TkANSLATlON PHIILT OUT. 
BOKElvu LWUAX 

BABLDH CULLG 
(EL IMINATION OF I lvACTIVE VARIABLES*.* 

1, E L I M I N A T E  INACTIVE VARIABLES, 
2, ELIMIILATE HEdUNDANT/USELESS PARENTHESES* 
3. ELIMII \ATL UStLESS OPERATORS* 1 

BDKENU CULLG 

Bl6LDK F l h P H T  
( T H I S  i i O U l l N E  INCLUDES 'CULPHT' AND 'TRAPRT'm 
CULPRT PHIlvTS OUT THE CULLED ORIGINAL EOUATIONo 
TKAPRT PRIIJTS OUT THE TRANSLATE0 EQUATION ON THE OUTPUT T A P t  
AhCI ALSO PUT I T  0111 THE TAPE INTENDED FOH PREPROCESSOR IILPUT. 

BIJKEIUIJ F IlvPRT 

BABLDH u I C T R  
(ENTRY PICTH-READ 1N'rEKMEDIARY TIMES TAPE. WRITE STANDARD DNS 

MODEL TAPE WITH TRANSLATED NAMES AND TIMES. 
PRINT SYSTEM OUTPUT TAPE WITH TIME CARDS AND THE 
TRANSLATED NAME, ORIGINAL NAME AND TIMES. 
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ENTRY GICML-PRODUCE DICTIONARY F I L E  FOR THE MODEL TAPE.) 
SOKENU UICTR 

BIBLDH THANL 

SUKENU THANL 
318LDH MOINP 

SDKENL) MbINP 

(PKODUCE A N  INTERNAL NAME FROM AN EXTEHNAL NAME.) 

(HEAD IhPUT FROM SYSTEM INPUT TAPE.) 

BIBLOK TIMPRT 
(PRINT TIME CAKD Oiu SYSTEM OUTPUT.) 

SUKENU TlMPHT 

BIBLDK EWUPRT 
(PKINT ON SYSTEM OUTPUT THE PROCESSED EQUATIONS*.ORIGINALt CULL€Dt 

AND TKANSLATED. 1 
BUKENO EOUPHT 

S IBLDk  MESSAG 
(PHINT W'ESSAGES F O t t  TEhVINATION O F  EACH SECTION, 
PHINT ME5SAGES Fort IRRECOVERABLE E R H O H S ,  1 

BUKENL, M L 5 5 A G  

BIBLDH TAPtS 
(LNTRY TMTAPE-NHITL MEDIARY TIMES TAPE ( ' T I M E S ' ) .  

tNTHY I M T E O F - W H I T ~  EOF AND HEWIND TIMES TAPE. 
ENTRY MOUUT -wHITt; dCD IMAGES ON STANOAHD MODEL T 
tNTRY FOEOF - W K I T C  EOF ON 'DNS'. 
EiJTHY I N T I N  -HEAD MEDIARY TIMES TAPE ( ' T I M E S ' ) .  
tNTRY TAPEh -OPEN 'TIMES'  AND 'DN5' TAPES. 1 

BOKEFJU TAPES 

PE ( ' D  IS' 1 .  

BtNTRY UCTDNS (THANSFEH OF CONTROL CAHD FOR THE LOADER.) 
BUATA (END OF PKOGRAM LOAD.) 

!il 

TAPES. SYSIN1 COI\ITAINS THE OI4IGINAL TIME CARDS AND EQUATIONS, 
d ( l 1  I S  A SLRATCH TAPE FOR TEMPORARY STORAGE OF THE TIMES. 

( 'T IMEb'  1 
SYSCKl I S  A TAPE PRODUCED BY THE PROGKAM INTENDED AS INPUT 
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TO THE DNS PREPROCESSOR PROGRAM. 
( 'DNS' 1 

SYSOUl IS THE PHINT TAPE RECORDING ALL INPUT AND TRANSLATION 
INFORMATION* 

INPUTS, FORMATS OF THE IiJPUT DATA 15 AS FOLLOWS,.* 

1. TIME CAHDS 

d 

060 

COLS. 1-56 VAHIABLE NAME, LEFT-JUSTIFIEU TO COLUMN 1, 
tMtlEDDED BLANKS ARE NOT PERMITTED, AND ONLY 
1HE CHARACTERS A-2, D I G I T S  0.9, AND THE 
APOSTROPHE ( ' 1  ARE ALLOWED I N  A NAME. 

COLS. 37-72 r I M E  FIELDS I N  THE PHLPROCESSOR FORMAT BUT 
W I T H  TIME F I E L D  1 I N  37-42 
d I T H  TIME F I E L D  2 I N  43-48 
N ITH TIME F I E L D  3 I N  49-54 
W I T H  TIME F I E L D  4 I N  55-60 
W I T H  TIME. F I E L D  5 I N  61-66 
vrITH TIME F I E L  6 I N  67-72 

'1' THE VARIABLE I S  CONSIDERED INACTIVE AND I S  
COLS. 73-80 CAKD I D t N T I F I C A T I O N *  I F  COLUMN 73 CONTAINS AN 

lGNOHED e 

THE WLY HLSTHICTION I S  THE NUMBER OF VARIABLES WHICH CAN b E  
S1CKL.I) I N  2 ~ t 0 0 0  \NORUS OF ALLOCATED MLMORY. L I M I T S  ARE DEFINEU 
AS FOLLOWLUee. 

L + ( ~ u M B E H  O F  NAMES BETWEEN 1 AND b CHARACTERS) 
t j * (IuuMtjtH O F  NAMES 6ETWtEN 7 AND 12 CHARACTERS) 
+ 4 * (lJuMtjt IR OF NAMES EETWLEN 13 AND 18 CHARACTERS) 
t 5 * (NUMBtR OF NAMES BETWEEN 19 AND 24 CHARACTERS) 
t b * (NUMhtH O F  NAMES BETWEEN 2 5  AlLD 30 CHARACTERS) 
t 7 * (TuuMHtH O F  NAMES HETWEEN 31 AND 36 CHARACTERS) 

MUST B t  LESS THAN 2 0 ~ 0 0 0 1  

2 .  EUUATION CARDS 

THE LWCIATIOIV CAHDS AKE I N  A FHEE-FIELD FORMAT, I N  COLUMNS 
1-72, VJHILE COLS. 73-80 ARE RtSERVtD FOR IDENTIFICATION. 
T H E H t  kiAY BE IJO MOkE THAN ONE EQUATION PEN CARD, 

T H k S t  CAROS SIGNAL THti END O F  THE TIME CAHDS AND THE EQUATlON 
CAFDb. THE $ is I N  COLUMN 1, COLUMNS 2-6 M A Y  BE BLANK, W T  
THk KEST OF THE CAkD MAY CONTAIN ANY TEXT. 
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CARDS k I T H  AN ASTERISK I N  COLUMN 1 M A Y  BE PLACED ANYWHEHE 

DATA CARD SHOULD CONTAIN AN ASTERISK I N  COLUMN 1 AND SUCH 
I N  THE EQUATION DECK AND WILL BE TREATED AS COMMENTS. NO 

CARDS MAY NOT BE PLACED I N  THE TIME CARD SECTION. 

OUTPUT. THERE AKE TWO CLASSES O F  OUTPUT.. 

1. PHINTEO OUTPUr (SYSOUl)-DT+C PROGHAM ACTIVITY 

THE T I M E  CAROS ARE L ISTED WITH THE TRANSLATED NAME, THE ORIGINAL 
NAME, TIME FIELDS, AND I D  I N  THAT OHDEK PER L I N E *  

EQUATIOh CARD5 ARE PHINTED ON L INES FLAGGED WITH ASTERISKS 
A 5  FOLLOWS.** 

* OHIcjII\IAL CARD 
** CULLED ORIGINAL CARDS 

**** ERROH MESSAGES I F  ANY 
*** CULLED AND TRANSLATED EQUATION 

2. 'Or'JS' OUTPUT TAPE (FOH PREPROCESSOR INPUT) 

THt  TAPE IS I N  dCD MODE, 1 4  WORDS/HECORDt AND APPEARS AS 
F Q L L U M S . . ~  

CHARACTERS 
0~~000000111111111122222222223 
1~345078901234567890123456789U.r..r,., 
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PfiObKAM SPECLFICATIONS, PREPROCESSOR EDITOR PROGRAM 

I r  T I I L t * e D I S C H E T t  NETWORK SYSTEM PREPROCtSSOH EDITOR PROGRAM 
2 r ACNOIVYM e ,PEP 
3, AUIHOHrrMrA* OPAL AND J e  R e  LOGAN, GENERAL DYNAMICS CONVAIR 
4r D A l E r r O C T O d t R ~  1Y65 
50 MACHINE REQ’JIKEDerIBM 7090, 7094, DCS-7044.7094 
6. OPLRATING SYSTEMrrIHSYS 
7 ,  MOlJITER SYSTEM. rFOHTRAid I 1  VERSION 3 
8 r LAldGUAlit r r FAP (FOHTRAII ASSEMBLY PROGRAM 1 
90 MACHINE HEd-JIKEMENTS.~S TAPE UNITS, 1 ON-LINE PRINTER, 2 CHANNELS 
100 I l u  6 t N t R A L  THE PROGRAM I S  RESTRICTED t j Y  THE L IMITATIONS O F  THE 

PHEPHOCESSOH. 
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e 

063 

INSTALLATION DECK SETUP, THE PREPROCESSOR EDITOR 

TO SUBMIT A COMPUTEH HUN TO THE MSFC COMPUTATION LABORATORY 
THE FOLLOkING CECK SETUP IS REQUIRED,,, 

BJOb 
B A T T A C H 
BAS 
BATTACH 
BAS 
BPAUSt 
SEXECUTt 

I 

I la EOF * 
* XLW 

NASA-J,H,LOGAN ~650670 ,03 ,12 ,12FE LOGANS B I N  
A 4  
SYSUT3 P H I  
A 6  
SY SLU3 P H I  
HtAOY TAPEb 
FORTRAN 

NASA-J,H.LOGAN , 6 5 0 6 7 O t 0 3 ~ 1 2 ~ 1 2 F E  LOGANS B I N  
(7-8 PUNCHEL) I N  COLUMN 1) 

. *  UA T A  

I *B%B$S (LhST C A R O  OF DATA DECK) 

A PHOPEKLY F I L L L D  OUT OPERATOR INSTHUCTION CARD WITH THE NECESSARY 
SAVE AhU PRINT LABELS k1LL ACCOMPANY THE PROGRAM DECK* 



PREPROCESSOR EDITOR PROGRAM INSTRUCTION CARDS 

PROORAMYCI) COYYEMTS : 

PRINT 

I I 

# PROGRAMMER FILES CYS SEQUENCE# 

1 I ILOG~N I 1  I I i 

31 I I I 
4 1  

Standard Print Tape for Preprocessor Editor 

OUTPUT TAPES ONLY 1-20 

I 

I 1 
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TAPE A5SIGNMENTSe THE PREPROCESSOR EDITOR 

TAPE TAPE TAPE TAPE NO, OF MACHINE TAPE 
U N l T  LABEL MUUE OtNSITY F I L E S  FUNCTION CONTENTS 

A 2  P MIXED 1 INPUT PHOGRAM AND DATA. 

A4 V I j INAKY H I  1 U T I L I T Y  MEDIARY FOR *INOEX FULL, 
STORAGE FOR THE BINARY 
VARIABLE-TERMIhAL PIATRXY. 

Ab t)MD ti I iJAHY H 1 l o l l 1  L O A O  BINARY MODEL TAPE FROM 
THE PREPROCESSOK PHOGHAM. 

86 w t3LU H I  1 PH INT  PRINT OUT O F  THE 
REFERENCE TABLEbe 
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GN5 PHEPROCLSSOR EDITOR PROGRAM DESCRIPTION 

PURPOSE, THE PKEPHOCESSOH EDITOR PROGRAM HEADS THE BINARY MODEL TAPL, 
OUTPUT FROM THE UNS PREPROCESSOR PROGRAM AND PRINTS OUT SPECIFIED 

TABLES PHOVIDE DtiSCRIPTIONS OF THE VARIABLE INTERDEPENDENCiES 
REFERENCE TAdLES ON DEMAND FROM CONTROL CARDS, THESE REFERtNCE. 

I N  A C#NS MODEL, 

METHOb, THERE AH€ THREE OPTIONS AVAILAULE FROM THIS  PROGRAM, THE PROGRAM 
HEADS 111 THE 'NAME', 'EQUATION', ' INDIRECT' ,  AND 'DIRECT' TABLES 
FkOM T H t  UINARY MODEL TAPE, ALL HEFERENCES USE THE 'NAMES' AS 

THIS  TIIYIE. 
SEEN bY THE PREPKOCESSOH, NO SYNONYM CAPABIL ITY I S  PRESENT AT 

THREE OUTPUT OPTIONS ARE AVAILABLE, EACH GOVERNED BY A CONTROL 
CARD. 

T H I S  COrJiHOL CARL) PRODUCES TWO REFERENCE L ISTS,  THE F IRST L IST  
I S  AN ALPHABETICAL L I S T I N G  O F  ALL VARIABLES, THEIR CORRESPONDING 
INTEHI'IAL CODE NUMBERS, AND VARIAULE TYPE, THERE ARE F I V E  BASIC 
VAHIAbLE TYPES.,, 

INITLATOR-DEFINED ONLY ON THE RIGHT HAND SIDE OF AN EQUATION 
TKANSACTOH-USED ON LEFT AND HIGHT HAND SIOES OF DIFFEREhT 

TERMANAL-USED ONLY ON THE LEFT HAND SIDE O F  AN EQUATION 
SELF-HEFEHENCING TRANSACTOR-A VARIABLE USED I N  I T S  OWN LOUATION 

EQUATIONS, 

AND USED I N  OTHER EQUATIONS ALSO 
( E e G , ,  A = B * / A, 

C = D + A ,  1 
SELF-HEFEHENCING TERMINAL-A VARIABLE USED I N  I T S  OWN EQUATION 

ONLY 

THE S L C O W  L I S T  1s CALLED THE VAHIABLE REFERENCE TABLE AND 1 T  

PRINT OUT tVEHY VARIABLE NAME I S  FOLLOWED BY A L I S T  OF THE 
FlJhCTXON5 I t 4  bHICH I T  OCCURS, 

UISPLAYS 1HE USt OF EVEKY VARIABLE I N  EACH FUNCTION* I N  THE 

005 

THIS  C A R 0  CAUSES FOUR REFERENCE TABLES TO BE PRINTED*,, 
ALFHAdtTICAL L I S T  O F  VARIABLE5-AS AtJOVE, 
VARIABLE-TERMINAL TAtlLE-THIS TABLE I S  PROOUCED t3Y PRINTING 

OUT A M A T R I X  FOkiJIED BY A DETAILEO ANALYSIS OF THE VARIABLE. 
IhTEHGEPEhUErKY TREES. THE M A T R I X  I S  UUILT BY TRACING THE 



1 
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DEPENGENCY OF EACH TERMINAL ON I T S  VARIABLES TO THE RELEVANT 
IN IT IATOHS.  EACH VARIABLE NAME I S  THEN PRINTED FOLLOWED BY A 
L I S T  O F  THE TERMINALS TO WHICH I T  REFERS, 

TERMINAL-VARIABLE TAbLE-THE M A T R I X  I S  THEN INVERTED AND 
EACH TEHlrlINAL NAME IS PRINTED FOLLOWED BY A L I S T  O F  ALL VARIAbLES 
WHICH AHE RELATE0 TO I T  IN ANY WAY, 

3 )  * I h D t X  L O G I C  

VAk IABLE KEFEHENCE TABLE-AS I N  1) ABOVE, 

T H I S  COlvTHOL CAHO CAUSES PRINTING OF THE VARIABLE-TERMINAL TABLE 
AND THE TUMINAL-VARIABLE ONLY, 

INPIIT. THERE AHE F I V E  CAROS hrHICH CAN BE INPUT T O  T H I S  PR0GHAMe.e 

1) C O C i M t h T  CAHO 
FORMAT,  C O L I  1- 6 * 

COL,  7-60 T t X T  

I T  WILL BE REPRODUCED ON OUTPUT, 
USAGt. T H I S  CAKD TYPE M A Y  BE USED T O  COWMENT THE RUN. 

2 )  INLEA CARD 
FOPMAT* C O L e  1-12 *INDEX 

USPGte S t i t  CARD TYPE 1 UNDER METHOD, 
COL, 13-80 TEXT 

5 )  INLEX FULL CAKD 
FOkMAT. C O L e  1-12 *INDEX FULL 

COL,  13-60 TEXT 
USkGte  SEE CARD TYPE 2 UNDER METHOD. 

4) INCEX L O G I C  CARD 
F O K M A T .  COLI  1-12 *INDEX L O G l C  

COL,  13-80 TLXT 
USPt i t ,  SEE CkRD TYPE 3 UNDER METHOL). 

5 )  TEHMlNATION CARD 
FOPMAT. COL.  1- 6 *8’6898 

COL,  7-80 T t X T  
USkGt TEHMINATES THE RUN, 

O h L Y  GtJt  OF 2 )  I 5 )  v OH 4 )  SHOULD RE USED, UNDER FORMAT THE 
WORD TEA1 MEAhS THAT ANY COMMENT M A Y  BE MRITTENe 

TAPE h o e  MODE D t N S I T Y  F I L E S  CONTENTS 
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A 2  MIXED 1 PROGRAM AND DATA 
A4 B I N  H I  1 MEDIAHY FOR BINARY MATRIX TAPk 

86 bC D H I  1 PRINT OUT 
A 6  B I N  ti1 io/11 t j INARY MODEL TAPE 

SYSTECi HCCOUNTING N I L L  APPEAR ON A 3 ,  

TIMING, PHOGHAM HUN TIME FOR OPTION 1 I S  1-5 MINUTES DEPENDING ON MODtL 
bIZE. RUN TIME. IS INCREASED APPRECIABLY FOR OPTIONS 2 AND 3. 
A NOMINAL CASE F3R A STRAIGHTFORWARD MODEL OF S A Y  1000 VARIABLES 
N I L L  HUN FOR 4-b MIhUTES ON THE INDEX L O G I C  OPTION FOR 20-30 

V A R I k E L t S )  SHOULD BE SPARING. 
TEHMIhALS. USE OF T H I S  PROGRAM FOR LARGE MOUELS (ABOVE 1500 

067 


